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WARNING | 


rE 


HIGH VOLTAGE is used in the operation of this equipment 


DEATH ON CONTACT may result if personnel fail to observe safety 


precautions 


Be careful not to contact high-voltage connections or 115-volt a-c input 
connections when installing or operating this equipment. 


When working on the equipment, after the power has been turned off, 
always ground every part before touching. 


EXTREMELY DANGEROUS POTENTIALS exist in the following units: 
Search Transmitter 
Track Transmitter 
Rectifier 
- Indicators 
Receivers 


Automatic Controller 


Vill 





DESTRUCTION NOTICE 


WHY —To prevent the enemy from using or salvaging this equipment for 
his benefit. 


WHEN — When ordered by your commander. 


fy)” 


HOW — SMASH — Use sledges, axes, hhandaxes, pickaxes, hammers, crow- 
bars, heavy tools. | 


! 


CUT — Use axes, handaxes, machetes. 


BURN — Use gasoline, kerosene, oil, flame throwers, incendiary 
grenades. — | 


EXPLOSIVES — Use firearms, grenades, TNT. 


DISPOSAL — Bury in slit trenches, fox holes, other holes. Throw 
in streams. Scatter. 


USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION OF THIS EQUIPMENT 


WHAT — SMASH — All tubes, especially the transmitting oscillator and 
cathode-ray tubes, transformers, test equipment, antenna, synchros, 
and oil-filled potentiometers. 


CUT — Wires, cables, and transmission lines. 


BURN — Transformers, tires, wire, control units, motors, genera- 
tors, calibration charts, and manuals. 


“} 


BEND — Transmission lines and dipoles. 


2 BURY or SCATTER — Any or all of the above mentioned pieces 
after destroying their usefulness. 


DESTROY EVERYTHING 


IX 





REFERENCE NOTICE 





TM 11-1327, Technical Operation Manual, is one of three technical 
manuals on Radio Set SCR-545—A. It is used in conjunction with TM 
11-1427, Preventive Maintenance Manual, and TM 11-1527, Service Manual 
(when published). 


This manual includes a general description of the radio set and instruc- 
tions for installation, operation, and use of the Equipment Performance Log. 
It is prepared to acquaint radar operators and radar repairmen with the 
general operating features of the equipment, and to provide a practical guide 
for its use. The book is written and arranged in such a manner that it gives 
the reader a logical story of the technical operation of the radar set and 
attempts to answer all questions that may arise in the reader’s mind. 


This book is an introduction to Radio Set SCR-545—-A and forms the 
basis for further study with radar equipment. : 
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FIRST AID TREATMENT FOR ELECTRIC SHOCK 





I. FREE THE VICTIM FROM THE CIRCUIT IMMEDIATELY. 


Shut off the current. If this is not immediately possible, use a dry nonconductor (rubber gloves, rope, board) to 
move either the victim or the wire. Avoid contact with the victim. If necessary to cut a live wire, use an axe 
with a dry wooden handle. Beware of the resulting flash. | 


ll, ATTEND INSTANTLY TO THE VICTIM'S BREATHING. 


Begin resuscitation at once on the spot. Do not stop to loosen the victim’s clothing. Every moment counts. 
Keep the patient warm. Wrap him in any covering available. Send for a doctor. Remove false teeth or other 
obstructions from the victim’s mouth. 


RESUSCITATION 


POSITION 


1. Lay the victim on his belly, one arm extended directly . 
overhead, the other arm bent at the elbow, the face turned 

outward and resting on hand or forearm, so that the nose and 

mouth are free for breathing (fig. A). 





2. Straddle the patient’s thighs, or one leg, with your knees 
placed far enough from his hip bones to allow you to assume 
the position shown in figure A. 
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3. Place your hands, with thumbs and fingers in a natural 
position, so that your palms are on the small of his back, and 
your little fingers just touch his lowest ribs (fig. A). 


FIRST MOVEMENT 


4, With arms held straight, swing forward slowly, so that 
the weight of your body is gradually brought to bear upon 
the victim. Your shoulders should be directly over the heels 
of your hands at the end of the forward swing (fig. B). Do 
not bend your elbows. The first movement should take 
about 2 seconds. | 


SECOND MOVEMENT 


5. Now immediately swing backward, to remove the pres- 
sure completely (fig. C). 
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6. After 2 seconds, swing forward again. Repeat this pres- 
sure-and-release cycle 12 to 15 times a minute. A complete 
cycle should require 4 or 5 seconds. 


CONTINUED TREATMENT 


7. Continue treatment until breathing is restored or until there is no hope of the victim's recovery. Do not give up 
easily. Remember that at times the process must be kept up forhours 

8. During artificial respiration, have someone loosen the victim’s clothing. Wrap the victim warmly; apply hot 
bricks, stones, etc. Do not give the victim liquids until he is fully conscious. If the victim must be moved, keep 
up treatment while he is being moved. 

9. At the first sign of breathing, withhold artificial respiration. If natural breathing does not continue, immediately 
resume artificial respiration. 

10. If operators must be changed, the relief operator kneels behind the person giving artificial respiration. The relief 
takes the operator’s place as the original operator releases the pressure. 

11. Do not allow the revived patient to sit or stand. Keep him quiet. Give hot coffee or tea, or other internal 
stimulants. 
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HOLD RESUSCITATION DRILLS REGULARLY 
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Radio Set SCR-545-A. 
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RESTRICTED 


This manual, together with TM 11-1427 and TM 11-1527 (when 
published), supersedes I'M 11-1127, 10 January 1944 


CHAPTER 1 


GENERAL DESCRIPTION 
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Section |. PURPOSE OF THE EQUIPMENT 


1. Scope of Manual 


This manual is prepared to acquaint radar oper- 
ators and repairmen with the general features and 
technical operation of Radio Set SCR-545—A. The 
major divisions of the manual are as follows: 

a. CHAPTER 1. GENERAL DESCRIPTION. This 
chapter presents a general discussion of what the 
radio set is and how it is used. The chapter 1s 
divided into three sections dealing with the pur- 
pose of the equipment, a general description of its 
over-all functioning, and an introduction to the 
various components that make up the set. 

b. CHAPTER 2. INSTALLATION. This chapter 
includes the technical considerations involved in 
siting, detailed setting-up procedure, and other 
preparations necessary before the radio set can 
be used. 

c. CHAPTER 3. OPERATION. ‘This chapter is 
broken down into the three following categories: 
starting procedure, technical operation, and stop- 
ping procedure. 

d. CHAPTER 4. DESCRIPTION, GROUPING, AND 
FUNCTIONING OF COMPONENTS. In this chapter 
all major components of the radio set are grouped 
according to the basic function they perform. The 
general purpose of each group of components is 
explained. Each unit in the component group is 
described and its relation to the other units ex- 
plained. 

e. CHAPTER 5. EQUIPMENT PERFORMANCE, 
This chapter is primarily concerned with the gen- 
eral aspects and uses of the Equipment Perform- 


ance Log. The log calls for making systematic 


checks while the equipment is running and speci- 
fies the conditions of efficient operation. 

f. CHAPTER 6. CONVERSION FOR TRAVEL. 
This chapter describes the preliminary operations, 
disassembly, and the final operations involved in 
conversion of the equipment for travel. 


g. APPENDIX. ORIENTATION AND SYNCHRO- 
NIZATION WITH GUN Directors. Information is 
given in this appendix on aligning the azimuth 
and elevation indicator dials with predetermined 
lines of reference. 3 


2. Purpose of Radio Set 


Radio Set SCR-545—A is a mobile medium-range 
radar unit designed for use with antiaircraft artil- 
lery. It is designed to detect the presence of -ait- 
craft and then to determine the location with 
sufficient accuracy to permit antiaircraft fire con- 
trol. These general functions are described as 
searching and tracking. Radio Set SCR-545—A 
solves the problem of providing both searching 
and tracking facilities by using two complete 


‘systems. The two antennas used are mounted on 


a common structure so that the transmitted beams 


will be in the same direction. 
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Figure 2. Determining azimuth angle of a target. — - 
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Figure 3. Determining slant range to a target. 


a. SEARCHING. In order to present fire-control 
data effectively, the radio set is designed to locate 
the aircraft well in advance of the actual firing. 
Thus the battery is prepared before the aircraft 
come within the range of the gun. The radio set 
searches for approaching aircraft and provides 
range, azimuth, and elevation information. The 
accuracy of the search equipment is sufficient to 
place the track equipment on the target. 

b. TRACKING. ‘The tracking system is designed 
to develop exact, present-position data on targets 
and to transmit the data to gun directors for gun 
positioning and fire control. Data-transmission 
circuits are supplied to accommodate Directors 
M-4, M-7, M-9, and M-10. The radio set may 
also be used without a director for searchlight 
control. The equipment is a refinement of earlier 
radar sets which depended, for their effectiveness, 
on the manual tracking of targets. Automatic 
tracking in range, azimuth, and elevation are used 


in Radio Set SCR—545—A. 


3. Gun-laying Requirements 

A gun-laying radar set must satisfy two basic 
requirements. First, it must detect the presence 
of aircraft; second, it must determine target loca- 
tion with sufficient accuracy to direct fire control. 
These requirements are know as searching and 
tracking. 

a. SEARCHING CHARACTERISTICS. A radar unit 
with a fairly wide radiation pattern is best suited 
for the task of searching the whole sky for air- 
craft and indicating its presence at the earliest 
possible moment. In addition, a range sufficiently 
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great to chart the skies well beyond the range ot 
the guns is essential so that the battery commander 
may choose his target with full knowledge of the 
distribution of enemy air power in the vicinity. 
The searching system of Radio Set SCR-545—A 
fulfills these requirements. When IFF equipment 
is used with the set, it is a further advantage to 
be able to challenge the newly located aircraft at 
the earliest possible moment. In this way, friendly 
planes may be disregarded and the potentialities 
of the set conserved for the location of hostile 
aircraft. 

b. TRACKING CHARACTERISTICS. A narrow 
radiation pattern is required to secure the direc- 
tional accuracy necessary for gunfire control. A 
directional device which will adequately direct 
antiaircraft gunfire must be so highly sensitive that 
a change in direction of one degree will produce 
a marked change in the strength of signals re- 
ceived from aircraft. The radio set must be 
capable of selecting a single given target which is 
near other targets. ‘This ability to discriminate is 
one of the primary requisites of a radar unit used 
with antiaircraft artillery. The tracking system of 
Radio Set SCR-545-A satisfies these requirements. 


Section Il. FUNCTIONING OF EQUIPMENT 


4. Definitions 


Since Radio Set SCR-545-A supplies azimuth, 
slant range, elevation, and altitude data to gun 
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Figure 4. Determining elevation angle of a target. 
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Figure 5. Determining altitude of a target. 


directors for the purpose of antiaircraft fire con- 
trol, practical definitions of these terms are im- 
perative. 

a. AZIMUTH. Azimuth or azimuth angle of a 
target is its horizontal, clockwise direction with 
respect to a specified reference direction. In figure 


2, the reference direction N is true north. The’ 


angle between lines from the set to N and from 
the set to B is the distance that the antenna has 
been turned horizontally from true north in order 
to point at the target. This angle is the azimuth 
of the target, and is expressed in mils. One de- 
gree equals 17.77 mils (fig. 2). 

b, SLANT RANGE. Slant range of a target is 





Figure 6. Presentation on oscilloscopes. 
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Figure 7. Oscilloscope. 


the direct distance between the target and the 
radar unit. In figure 3 slant range is indicated by 
the length of the bracketed line. 

c. ELEVATION. A target’s angle of elevation is 
the number.of mils (or degrees) that the antenna 
‘5 tilted above ot below horizontal when it 1s 
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Figure 8. 








CONTROL UNIT 


BC- 1049-A (ELEVATION) 


Qalid FIXED 


pointed straight at the target. In figure 4, the line 
from the set to D is horizontal; whereas the line 
from the set to C leads straight from the radar unit 
to the target. The angle between the two lines is 
the angle of elevation of the target. 

qd. AvtirupE. Altitude of a target is its height 
above the horizontal level of the radar set (fig. 5). 
The horizontal line from the set to D is level with 


‘the set. The altitude of the target is represented 


by the length of line DF. 


5. Searching 


Searching is a process of examining space with 
radio waves sent out from the antenna of a radar 
unit. If a target, such as an airplane, is in the 
path of the waves and within the effective range 
of the set, the target will be detected. When 
searching through 6,400 mils (360 degrees) in 
azimuth, the antenna describes a circle. It com- 
pletes about five revolutions per minute. 

a. Since the speed of the radio wave is tre- 
mendously greater than the speed with which the 
antenna turns, it is possible for a wave to travel 
the distance from antenna to target and back be- 
fore the antenna has had a chance to turn an ap- 
preciable distance away from the direction of the 
target. Therefore, when an echo appears on the 
indicating unit of the radar set, the antenna is 
pointing at a target (fig. 6). 
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Elevation control unit. 


; s 
w 
*. «2 





e 


‘a 





Figure 9. Signal in notch. 





TL34224 


Figure 10. Indication of antenna not exactly on target. 


Figure 11, Indication of antenna 
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exactly on target. 
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CONTROL UNIT BC-1047-B (RANGE) 





b. By simultaneously paying close attention to 
the echoes on the indicators which are cathode-ray 
oscilloscopes (fig. 7) and to the dials which indi- 
cate the position of the antenna (fig. 8), it is pos- 
sible to record the azimuth at which aircraft ap- 
pears. The antenna may be returned to this 
azimuth preparatory to tracking the target, of 
searching may be continued to complete the 
knowledge of presence of aircraft in the vicinity 
before concentrating attention on a single plane. 

¢. Because of the width of the searching beam, 
it is not necessary to move the antenna in elevation 
while searching. It should be left at, or near, 
zero elevation. 


6.. Tracking | 

The antenna may be controlled manually, aided 
manually, or controlled automatically to follow 
a target in elevation and azimuth. Indications of 
target range, azimuth, and elevation for both 
search and track systems appear on separate oscil- 
loscopes which are mounted in the trailer cab 


along with the associated control equipment (figs. - 


7 and 8). 

a. Correct range is attained when the echo from 
a particular target is centered in a notch appearing 
in the sweep trace on the range oscilloscope (fig. 
9). Correct azimuth and elevation are attained 
when the heights of the two traces or images are 
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Figure 12. Range control unit. 
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Figure 13. 
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the same on the respective azimuth and elevation 
oscilloscopes (figs. 10 and 11). 

6, The range, azimuth, and elevation for a par- 
ticular target appear on dials on the associated con- 
trol units (figs. 8 and 12). This data, including 
altitude from a range converted unit, is trans- 
mitted to the associated director for fire-control 
purposes. 










7. Target Information Indicators 





Six target information indicators are used in nor- 
mal operation of the radio set. “These are range, 
azimuth, and elevation oscilloscopes and range, 
azimuth, and elevation control units. In addition, 
there are two units called target designation indi-— 
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Target-designation indicators. 


cators (fig. 13). These are for special use of the 
radio set. 

a. OscILLoscoPEs. Three identical  oscillo- 
scopes, range, azimuth, and elevation, are mounted 
on the upper shelf of the trailer cab (fig. 14). 
Each oscilloscope contains two cathode-ray tubes 
and associated control circuits (fig. 7). Echoes 
from objects picked up by the search system appear 
on the SEARCH cathode-ray tube (right) of each 
oscilloscope; those picked up by the track system 
appear on the TRACK cathode-ray tube (left) of 
each oscilloscope. The oscilloscopes are provided 
with the usual INTENSITY, FOCUS and beam 
POSITIONING controls. In addition they are 
equipped with IMAGE SPACING and SWEEP 
EXPANSION controls. 
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Figure 14. 





Interior view of cab showing operators’ controls. 
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Figure 15. Trailer K-75-A, cab and operators’ controls. 


b. RANGE ConTROL UNIT. The range control 
unit is mounted in the trailer cab below the range 
oscilloscope (fig. 14). This control unit deter- 
mines the range setting of the range unit. An 
indication of this setting appears on dials on the 
left side of the panel of the control unit (fig. 12). 
The left dial is calibrated in thousands of yards; 
the right dial is calibrated in tens of yards. 

c, AZIMUTH CONTROL UNIT. The azimuth 
control unit controls horizontal rotation of the 
antenna except during automatic operation of the 
system. The unit is in the trailer cab below the 
azimuth oscilloscope (fig. 14). The physical ap- 
pearance of the azimuth control unit is similar to 
that of the range control unit. However, the dials 
are calibrated in mils instead of yards. 

d. ELEVATION CoNTROL UNIT (fig. 8). This 
unit controls speed and direction of motion of the 
antenna in elevation. It is similar to the azimuth 
control unit except that it is provided with a stop 
lamp for indicating when the antenna has reached 
its upper or lower limit. The dials are calibrated 
in mils. This control unit is mounted just below 
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Figure 16. Elevation dials. 
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Figure 17. Radio Set SCR-545-A, pictorial view. 
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the elevation oscilloscope in the trailet cab (fig. 
14). 


€. "TARGET DESIGNATION INDICATORS. These 


-_ ndicators, one for azimuth and one for elevation, 


make it possible to point the antenna at a target 
which is being tracked optically by the associated 
1 director. They are mounted on the upper 
snelf above their respective control units (fig. 15). 
The face-panel equipment for these indicators is 
shown in figure 13. The upper dial indicates the 
angular position of the director ; the lower dial 
indicates the angular position of the antenna. The 
angular positions are alike when dial readings 
coincide, 

f. AuxILiaRY Dauats: 
RANGE, AND ALTITUDE, 
yoke shows elevation (fig. 


fange is indicated on the 


ELEVATION, SLANT 
A dial on the antenna 
16). In addition, slant 


| is read on a range converter djal calibrated 
in yards from 300 to 10,000 (fig. 75). 





Figure 18, Radio Set SCR-545-A in transit. 








8. General Description Shay 
An over-all view of the various vehicles used with 


Radio Set SCR-545—A is shown in figure 17, With 


the exception of the power unit, all working equip- 
ment in Radio 

Trailer K-75-A. The power 
Power Truck K-56 which is also used to haul the 
trailer (fig. 18). In addition to these two units 
each radar set is furnished with Work Truck K-60 
(fig. 19). In certain areas described later par. 
12), power Converter Truck K-60 is used with 
this radar set (fig. 20). A list of the major com- 
ponents of Radio Set SCR-545—A appears in table 
I. For normal Operation, electrical power input 
requirements are 15 kva, 120-v at 60 cycles. 
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Figure 19. 
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Figure 20, Converter Truck K-60. 


9. Trailer K-75-A 


The trailer houses the electrical equipment of 
Radio Set SCR-545-A (fig. 32) and supports the 


antenna and pedestal assembly (figs. 21 and 22). 


At each corner of the trailer is an outrigger and 


leveling jack used in leveling the equipment. 


Horizontally hinged doors give access to the vari- 
ous components. ‘The trailer is supplied with 
tools, a spare wheel and tire, a fire extinguisher, 
and a ground stake and cable for grounding one 
side of the power supply. 

a. CAB COMPONENTS. The cab of Radio Set 
SCR-545—A may be entered from the curb side of 
the trailer by using the ladder provided (fig. 14). 
On the front wall are located the power panel, 
the test equipment, and the instructional literature 
(figs. 23 and 24). On the shelves of the other 
wall (fig. 15) are mounted the indicator units and 
the control units. Below these shelves is storage 


space for the miscellaneous items labeled in figures 


14 and 15, and on the floor is the range switch. 

b. COMPONENTS LOCATED ON TRAILER Bopy. 
The large-sized components are located on the 
two sides of the trailer body (figs. 25 and 26). 
Junction Box JB-65—A is mounted on the rear 
left side of the trailer under the antenna assem- 


bly (fig. 27). 


TABLE I. List of major components 
Name age Signal Corps designation 

Waiboote SS se ss 1,835 Antenna AN-115—A. 
Automatic controller..... 585 Control Unit BC-1059-A. 
Azimuth control unit..... 100 Control Unit BC-—1067-B. 
Converter truck.......... 16,000 Truck K-60. 
Elevation control unit.... 100 ‘| Control Unit BC-1049-B. 
Frequency meter.......... 46.5 | Frequency Meter I-183-A. 
High-voltage rectifier..... 1,030 | Rectifier RA-65-A. 
Input servo amplifier. .... 525 Amplifier BC-1071—A. 
Oscilloscopes iain cs eA 182 | Oscilloscope BC-1035-A. 
Output servo ee ...| 620 | Amplifier BC-1069-A. 
Pedestal and yoke.. 3,000 | Pedestal FIT-395—A. 
Power panel e556 ies 450 | Panel BD-125-A. 
Power truck 03-3 finsxas 28,700 Power Truck K-56. 
Range calibrator......... 49.5 | Calibrator I-189-A. 
Range control unit....... 100 Control Unit BC-1047-A. 
Range converter......... Range Converter BC-1102-A. 
Range cit. i ae = Range Unit BC-1053-A. 
Search receiver. ... 0.000 580 Radio Receiver BC-1057—A. 
Search receiver control 

Unies eee tas 25 Control Unit BC-1065—A. 
Search transmitter........ 410 Radio Transmitter ~ 

BC-1039-A. 

Synchronizing unit....... 57 Synchronizing Unit I-187—A. 
Target designator 

Ceisntle yo, fens. fleets aes Indicator I-154—A. 
Target designator 

RGICVAUIOR ies. <cs cccloers ween .| Indicator I-214-A. 
Test antenna kit......... 48 | Antenna AN-107—A. 
Fest oscillatot oc00 \s..66 48 Oscillator I-185-A. 
Track receiver. ... 2s... 455 Radio Receiver BC-1055—A. ~~ 
Track receiver control unit a5 Control Unit BC-1063-A. 
Track transmitter........ — 880 Radio Transmitter 

BC-1037-A. 

Trailer (equipped)....... 26,860 | Trailer K-75. 
Work track 33256500233 15,600 Truck K-60. 


c. ANTENNA AND PEDESTAL ASSEMBLY. ‘The 
pedestal assembly, consisting of a pedestal and 
yoke, is located on the rear of the trailer (figs. 28 
and 29). The pedestal and yoke contain drive 
motors with associated blowers, data potentiom- 
eters and snychros, and gear assemblies for the 
operation of azimuth and elevation. The antenna 
is mounted on the yoke. 

d. VENTILATION SysTEM. Radio Set SCR- 
545-A has both high-pressure and low-pres- 
sure blower systems. These blowers, with their 
filters and intakes, are located under the trailer 
body (fig. 30). Ducts lead from the high-pressure 
blowers to the two transmitters and from the 
low-pressure blower to the other components on 
the trailer and to the oscilloscopes in the cab. 

e. TELEPHONE AND LIGHTING Circuits. (1) 
The trailer is wired for telephone connections. 
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| Figure 22. Appearance of trailer set up for operation, right 4 
side view. ; 
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Figure 23. Trailer K-75—A, cab, power panel, and test 
equipment. 


Terminals are located on the power panel, in a 
junction box at the front of the trailer (fig. 31), 
and on the yoke of the antenna just above the 
observer's seat. 

(2) There is also a 12-volt lighting system 
obtaining power from the 12-volt battery in the 
power truck. A connecting cable provided on the 


front of the trailer plugs into a receptacle on the 


rear of the power truck. 
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Figure 24. 
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Figure 25. Trailer K-75—A, right side. 
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Figure 26. Trailer K-75—A, left side. 


10. Power Truck K-56 (fig. 33) 


The power truck houses the power unit consisting 
of an a-c generator driven by a gasoline engine. 
The control panel is located above the alternator 
(fig. 34). Just beyond the alternator is a 250-foot 
power cable. Additional equipment consists of a 
ground stake and cable, a spare wheel and tire, a 
fire extinguisher, tools, an instruction book, and a 





special air hose and gauge. Two cabinets for 
storage of spare oscilloscope tubes and transmit- 


_ ting oscillators are mounted on the front wall of 


the truck. 
11. Work Truck K-60 


In the work truck are apparatus racks upon which 
are kept spare transmitters and receivers. A work 
bench, equipped with five tiers of drawers for 
‘storing maintenance tools and vacuum tubes, is 


.located at the front end of the truck. Under the 


work bench are a spare oscilloscope and a range 
unit. In addition, the work truck is equipped with 
a hand chain hoist mounted on a trolley system 
to be used for handling heavier equipment units. 
A spare wheel and tire are located on the side of 


the truck (fig. 19). 


12. Converter Truck K-60 


The converter truck is used in areas where only 
220-volt, 25-cycle, 3-phase commercial power is 
available. It contains a motor-generator set, a con- 
trol cabinet, a 75-foot power cable and reel, and 
a spare wheel and tire (fig. 35). 
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Figure 28. Antenna, rear view. 
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Figure 31. Appearance of front end of trailer after uncoupling. 
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CHAPTER 2 


INSTALLATION 


Section I. 


13. Selection of Site 


Radio Set SCR-545—A will ordinarily be operated 
near the antiaircraft battery and the director to 
which the radar set supplies data. Selection of 
sites is based primarily on tactical requirements; 
radar characteristics are a secondary consideration. 
However, it should be kept in mind that the effec- 
tiveness of the radar set depends considerably on 
the surroundings; that is, it must be free from 
fixed echo-producing objects at distances approxt- 
mating the ranges of targets to be observed. 

a. All sharply defined objects within range of 
the equipment, particularly such structures as 
power lines, towers, buildings, and stacks, produce 
echoes which are usually detrimental. Ground 
echoes cause interference both in all search opera- 
tions and in low elevation tracking. 

b. The best general site condition for the radar 
set is the center of a slight, smooth-surfaced de- 
pression, the edge of which rises up 2,000 or 3,000 
yards away to cut off from view all terrain beyond. 
The radar set is thus shielded from echoes caused 
by objects outside of such a “saucer”. Any echoes 
from objects within this area will be at short 
range and not troublesome. 


14. Vehicular Arrangement 


The following are some considerations which may 
determine physical positions of the vehicles: 

a. CLEARANCE. Space around the trailer should 
be clear of reflecting objects exceeding 10 feet in 
height for at least 150 feet in all directions. 

b. GUNS AND Director. Position of the 
guns and director must be established; the latter 
is connected to the trailer by cables. 

c. TRUCKS. It is convenient for the power- 
unit truck and work and converter trucks, if used, 
to be placed close together, not far from the 
trailer. 

d. CAMOUFLAGE. 
important. 

e. POWER SUPPLY. 


Camouflage discipline is 


Connection facilities to a 
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SITING 


commercial power supply may determine the posi- 
tion of the power unit or converter truck. 

f. TERRAIN. The ground must be capable of 
sustaining weight, and should be reasonably level. 
The difference in height between any jack-pad 
positions should not exceed 10 inches. 


15. Procedure of Testing Suitability of 
Proposed Site 


Siting of the radar set will, in general, be deter- 
mined by factors affecting the tactical employ- 
ment of associated guns. It is possible to test the 
suitability of a site for satisfactory operation of 
the radar set. The following procedure is em- 
ployed: 

a. After the equipment is installed make test 
observations through 6,400 mils of azimuth and at 
several angles of elevation. Fix the search re- 
ceiver gain for all observations; then.note the 
distance in yards of interfering ground reflections 
on the search oscilloscope screens at periodic in- 
tervals (approximately every 200 mils of azi- 
muth). Plot the results of these observations 
(fig. 36). The form for this chart may be made 


AZIMUTH = MILS 
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35,000 











TL 34255 


§) 





) 


up on the job, or polar coordinate paper may be 
used if available. Plot prominent fixed targets 
on the chart. A procedure for plotting curves 
follows: 

(1) Set the antenna at zero azimuth and zero 
elevation as indicated on the respective control 
units. The approximate geographical direction 
corresponding to zero degrees in azimuth should 
be known. 

(2) Set the manual gain of the search system 
for about 1 inch of noise on the screen. Do not 
change the gain thereafter. 

(3) With the antenna in the zero azimuth post- 
tion, record the range in yards at which the sweep 
line becomes “‘clean’’ or free from ground re- 
flections. 

(4) Set the antenna at 200 mils in azimuth and 
again note the range at which the more serious 
ground reflections disappear. 

(5) Repeat step (4) for every 200 mils of 
azimuth and record the data. 

(6) Elevate the antenna to 150 mils and make 
observations every 200 mils of azimuth as before. 
Record the data on a second chart. 

(7) The data may be plotted as indicated in 
figure 36. Mark every 200 mils around the circle 
as shown. Ranges are plotted as radial distances 
from the center of the circle. If the curves show 
considerable interference in the sector to be 
covered, it may be necessary to move to a new site 


or to rearrange the tactical plan so as to reallocate 


the sectors to be guarded. On figure 36, the area 
with least interference is between 3,400 and 5,800 
mils. This figure was plotted for one elevation 
angle only, and shows actual data for a site which 
appeared satisfactory when viewed optically. A 
similar chart should be plotted for the track 
system. 

6. This chart does not give a positive indication 
of the extent to which ground reflections will in- 
terfere with target echoes. This can most accu- 
rately be determined by comparing the magnitude 
of the ground reflections with echoes from a plane 
at the same azimuth. 


Section II. INSTALLATION PROCEDURE 


16. Setting up Equipment 

Many of the steps for setting up the equipment 
may be performed simultaneously or in a different 
order than indicated. Some of them require the 
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Figure 37. Cross-sectional view of transmission line coupling. 


SPLIT INNER CONNECTOR 


services of several men. It is assumed that the 
assignment of various crew member duties, to 
give the most efficient and rapid conversion from 
mobile to operating condition, will be defined by 
the using arm (FM 4-146). 

_a. UNCOUPLING THE TRAILER. After the 
trailer is placed in position, the power truck is 
usually uncoupled from the trailer and moved to 
another location (fig. 17). 

(1) Set the hand brake under the right-hand 
side of the trailer near the air filter and block the 
wheels. The blocks are attached to chains under 
the trailer (fig. 25). 

(2) Uncouple the air-brake lines from their 
sockets on the rear of the power truck by turning 
the small clamp lever on the coupler; then twist 
the two halves so that they come apart. Keep ends 
of the air hoses away from the ground (fig. 31). 

(3) Disconnect the electric plug from its socket 
on the power truck and remove. 

- (4) Hang the air hoses and electric cables on 
convenient hooks which are provided on the front 
of the trailer. 

(5) Disconnect the safety chains and let them 
fall to the ground. 

(6) Unhook the drawbar from the rear of the 
power truck and let it fall to the ground. 
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Figure 38. Transmission-line coupling at antenna. 
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b, TRAILER CAB (fig. 14). . 

(1) Swing the ladder into position and secure. 

(2) Unlock the cab and swing the doors back. 

(3) Release the operators’ chairs and push 
under the bench. These chairs are secured for 
traveling by means of a locking screw under the 
center of each. 

c. ERECTING ANTENNA (figs. 28 and 29). 

(1) Untie and remove the cover; drop the cover 
to the ground (fig. 25). 

(2) Swing down the rear cover rail. 

(3) Release the antenna from the roof sup- 
ports 
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Figure 40. Transmission line coupling at track transmitter. 
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(4) By means of the crank, raise the antenna 
to about three-fourths erect position. 

(5) Remove the eight outside ends of the out- 
side antenna dipoles from the box on top of the 
trailer and install. Note that the longer ends, 
which extend from the inner conductor of the 
coaxial feedlines, screw into the four right-hand 
dipoles facing the antenna. Screw all ends in 
snugly, by hand only. The adjustable length of 
the left ends of the dipoles should not be dis-_ 
turbed, assuming that they are all set on the groove 
which corresponds with the search frequency. 





Figure 41. Transmission line at search transmitter. 
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; a | (7) Clean off the seating surfaces on the an- 












. tenna mount and resume cranking until the seat- 
A "ing surfaces meet. Bolt down, and then replace 
the wrenches in their clips. 
* - (8) Swing the antenna in elevation by hand, to 
F about the 60-degree position. ose 
(9) Set the PLUNGER TUNING ADJUST- 
MENT on the waveguide section to the marked 
B position. 
(10) Remove the observer's chair from its 
D = 
traveling position on the antenna yoke and install 
it in its operating position on the left side of the 
C SEARCH 
: TRANSMITTER ee 
(11) Remove canvas cover from the telescope 
2 ae and stow in antenna parts box on roof of trailer 
ee TL 34258 (figs. 28 and 29). 
Figure 42. Transmission line coupling at search transmitter. d. INSTALLING TRANSMISSION LINE SECTIONS. 
Use the pin spanner wrench when making trans- 
(6) Open and fasten the antenna reflector mission-line connections (fig. 37). 
| wings in the operating position. (1) Coupling to antenna. ‘To connect the re- 
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Figure 43. Rear end of trailer showing location of hatch cover. 
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Figure 44. Position of levels on pedestal base. 


movable section of the transmission line to the 
antenna proceed as follows: 

(2) Remove section of line from box or roof 
of trailer, and remove caps A (fig. 38) from end 
of section and plugs B from ends of lines. They 
are held on retaining chains. 

(b) Unscrew nuts C and back off couplings D. 
Remove split outer sleeves and inner connectors 
(fig. 38). 

(c) If required, apply Oildag lightly to all ex- 
posed screw threads. This acts as a lubricant and 
rain seal. All surfaces except threads should be 
free of Oildag to avoid contact’ trouble. 

(d) Holding the section in alignment with the 
line ends, fasten inner connectors at both ends of 
section. Place split outer sleeves in position and 
screw couplings over them. 

(e) Screw up and tighten nuts. 

(f) Couple chained plugs and caps. The lower 
plug and cap assembly must be coupled through 
a bracket provided on the side of the antenna 
mount. 

(2) Coupling to track transmitter. Refer to 
figures 39 and 40 while proceeding as follows: 

(a) Remove cap A and plug B, which hang 
on retaining chains. 

(b) Unscrew nut C allowing coupling D to 
drop. Remove split outer sleeve; then unscrew 
and remove split inner connectot. 

(c) Unscrew nut E and raise coupling F. Re- 
move split outer sleeve under coupling F, and 
loosen screw in inner conductor. Loosen clamp 
on hanger J. 

(d) Rotate elbow G into alignment with junc- 
tion H, install split inner connector and split outer 
sleeve between H and G, and screw coupling D in 

osition. 

(ec) At F tighten inner conductor screw, place 
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split outer sleeve in position, and screw up 
coupling F. 
(f) Screw up and tighten nuts C and E; then 


tighten clamp on hanger J. 


(g) Couple chained plug and cap. 

(3) Coupling to search transmitter. Refer to 
figures 41 and 42 while proceeding as follows: 

(a) Remove cap A and plug B, which hang 
on retaining chains. 

b) Unscrew nut C, allowing coupling D to 
drop. Remove split outer sleeve; then unscrew 
and remove split inner connector. 

(c) Loosen nut E within housing; then rotate 
elbow F to align with G. 

(2) Install split inner connector and split outer 
sleeve, raise and screw coupling D into position, 
and screw up and tighten nut C. | 

(e) Tighten nut E. 7 

(f) Couple chained plug and cap. « 

2, LEVELING THE TRAILER (figs. 21 and 22). 
(1) Raise all the side doors. In fair weather the 
high position will be more convenient. In rainy 
weather the halfway position is preferable as the 
doors act as a shed in that position and the water 
drips from the outside edges. 

Caution: Be sure the safety catches drop in 

Lace. 

(2) Remove the four jack pads from their 
sockets on the front and rear of the trailer and 
place in approximate position. Inspect the ground 
and make sure that the surface for the jack pads 
‘5 solid and level. If necessary, lay planks to pro- 
vide a firm foundation. 
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Figure 45, Location of fine levels. 
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Figure 46. Location of coarse levels. 


(3) Release jacks from traveling position by 
backing off on ratchets, and swing down into 
position on pads. 

(4) Remove the 8 jack struts from their 
brackets at the sides of the trailer and install 2 
struts at each jack (fig. 21). Tighten all nuts; 
then turn down the jacks without the handles until 
snug in pads. 

Caution: Do not operate the jacks without 
the struts in position. 

5) Remove the rear hatch cover and place 
on the ground (fig. 43). | 

6) Remove two fine levels from their case on 
the upper shelf in the cab and install them in posi- 
tion on the pedestal (fig. 44). Make sure that 
the seating surfaces are clean. The levels are 
interchangeable in the two positions. Rotate the 
shields on the levels to make the glass visible (fig. 
45). 

4) Remove the four jack handles from their 
brackets underthe operating bench in the cab 
and insert in the jacks. 

(8) With the levels under observation, operate 
the jacks as directed by the observer. The object 
is to make the axis of the pedestal vertical and 
the trailer stable. The jacks should be operated in 
adjacent pairs to avoid a twisting strain on the 
chassis, Operate the jacks to make the three coarse 


levels (two on the azimuth drive housing and one 
on the front of the trailer) indicate midposition 
(figs. 46 and 31); then operate them further to 
secure exact centering of the two fine levels. Ro- 
tate the protecting shields of the fine levels to 
cover the glass when not in use. Remove and 
replace jack handles. 

(9) There is an auxiliary fine-level seat on the 
base of the antenna yoke. This may be used peri- 
odically as a quick check of the antenna level 
(fig. 28). 

f. MISCELLANEOUS STEPS. (1) Remove the 
azimuth drive stop pin (fig. 44). Reverse pin and 
reseat. The pin is reversed when the long end is 
on the outside position. Also unhook the antenna 
mount, leaving the antenna free to rotate. 

(2) Check the oil level in the data potenti- 
ometers. If necessary, add sufficient potentiometer 
oil to raise the oil level to the center of the gauge 
glass on the azimuth, altitude, and range potenti- 
ometers and to the level of the filler plug on the 
elevation potentiometer. 

Nore. Obtain oil for maintenance of the data 
potentiometers and a pump for using this oil from 
the ordnance maintenance crews. See ITM 11- 
1427 for procedure. Refer to TM 11-1527 (when 
published) for additional information. 

(3) Open the doors of the air intake filter box 
(fig. 30). | 

4) Remove the ground stake and cable from 
the front wall of the cab, drive the stake in the 
ground adjacent to the right rear corner of the 
trailer, and connect to the ground terminal on the 
chassis (fig. 43). 

(5) Remove the test oscilloscope and the serv- 
ice tray from the cab. Install the tray at the track 
receiver and place the oscilloscope on the tray. 
Plug the oscilloscope power cord into an adjacent 
115-volt convenience outlet on the under side of 
the chassis. 

(6) Unreel the four-conductor telephone and 
signal cable between the trailer and the director. 

(7) Arrange for laying the data connection 
cables (part of the director) between the trailer 


_and the director (fig. 47). 


g. Power UNiT Truck. If commercial power 
is to be used, only (1), (2), (3), and (4) below 
apply. 

(1) Unlock, open, and hook rear and side 
doors (fig. 33). | 

(2) Unreel the power cable No. 2, pulling the 
free end to the trailer (fig. 34). 

3) Remove the ground stake and cable from 
the wall in the truck. drive the stake in the ground 
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Figure 47. Diagram of external cable connections. 


adjacent to the right rear corner of the truck, and 
connect the cable to the ground terminal on the 
chassis (fig. 47). 
ee (4) Remove the fire extinguisher from the 
Eo power unit truck and set it on the ground. 
Se (5) Lift the hatch cover clear of the hatch 
opening, set the muffler in place on the exhaust 
manifold, and place the rain shield around the 
muffler. Leave the hatch cover with the top up- 
watd to avoid the retention of rain water. 
5: (6) Remove the supplementary gasoline line 
ee from the tool box and install it between the gas- 
oline tank on the power unit and an external drum 
S of gasoline. If there is no gasoline in the reserve 
Re gasoline tank, close the reserve gasoline tank 
ES valve, open supplementary gasoline line valve, 
Ge and operate the fuel pump at the other side of 
= the engine by its hand lever sufficiently to prime 
the carburetor from the drum. 
| 4, CONVERTER TRUCK. This unit is used only 
when the source of power is a 220-volt, 3-phase, 
25-cycle supply. 

1) Unlock, open, and hook the rear and side 
doors (figs. 20 and 35). 
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(2) Arrange for 220-volt, 3-phase, 25-cycle 
supply leads to the truck from the commercial 
supply. 

(3) Unreel the power cable, pulling the free 
end to the power-unit truck (fig. 47). ° 

(4) Remove the ground stake with cable from 
its brackets on the truck wall and drive into the 
ground adjacent to the ground terminal on the 
frame behind the right rear wheels. Connect the 
cable to the terminal. 


17. Power Connections 


a. TRAILER (figs. 17 and 47). (1) At the 
power-panel terminal board, accessible through 
the small door on the front of the trailer, connect 
the power-supply leads from the power unit truck 
to the power terminals, the white wire going to 
the lower terminal. Connect the telephone and 
signal cable to the two upper pairs of small ter- 
minals, the white and green leads going to the 
top pair (fig. 31). Sets having the separate tele- 
phone junction box will use terminals 107 and 108. 

(2) At the data Junction Box JB-65—A on the 
rear of the trailer, plug in the data cable (fig. 27). 
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For Directors M-4 and M-7, only cable B is used 
except in case of optical tracking which requires 
cables A and B. For Director M-9, cables A and 
C are required if optical tracking is used, but 
only cable D if radar tracking is used. Operate 
the data selector switch to the M-9 position if 
Director M-9 is being used; otherwise it should 
be in the M-4—M-7 position. Operate the EXCI- 
TATION switch to REMOTE except in case of 
Director M-9 with radar tracking in which case 


b. Power UNIT TRUCK (figs. 17 and 47). (1) 
Push the end of the trailer power supply cable No. 
2 through the entrance hole in the side or floor of 
the truck. Remove the cover from Terminal Box 
JB-67—A. Insert the end of the cable in the lower 
entrance bushing and connect the white wire going 
to GND terminal 2 to terminals 1 and 2. 

(2) If the 120-volt power supply is to come 
from commercial lines or from the converter, push 
the incoming supply cable through the same en- 
trance hole, and into the terminal box through 
the upper bushing. Connect the grounded lead of 
the supply cable going to GND terminal 4 to 
terminals 3 and 4. 

(3) Replace the cover to the terminal box. 

(4) Plug the power supply cable of the work 


- the switch should be in the LOCAL position. 
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truck (if used) into the duplex receptacle on the 


control panel. 

c. CONVERTER TRUCK (IF USED) (figs. 17 and 
47). Push the 220-volt, 3-phase, 25-cycle supply 
leads (furnished by the power company) and the 
120-volt load cable through the entrance holes in 
the side of the truck and the front of the control 
cabinet inside. Connect the supply leads to ter- 
minals L1, L2, and L3, and the load cable to 60- 
cycle load terminals, with the white wire going 
to the lower (ground) terminal. 

d. Work TRUCK (figs. 17 and 47). Uneee 
the power supply cord between the work truck 
and the power-unit truck. Plug the cord into the 
receptacle provided on the right inside wall of 
the work truck. 

Note. The steps involved in orienting and 
synchronizing Radio Set SCR-545-A with the 
M-4, M-7, M-9, and M-10 gun directors are pre- 
sented in appendix I. The same material will be 
found in field manuals published by the using 
arm (FM 4-146). Any changes in methods of 
orientation and synchronization which may be 
instituted by the using arm will, of course, take 
precedence over anything on the subject in this 
manual. 
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CHAPTER 3 


OPERATION 


Sa ae agen mrmearamresconaetie ee ee ae 
Section I. STARTING PROCEDURE 


18. Preliminary Adjustments and Checks 


The following preliminary adjustments and checks 
are to be made before starting Radio Set SCR— 
545—A. | 

4. GENERAL CHECKS. (1) The ground stakes 
should be firmly imbedded in the ground and all 
ground leads connected securely. 

(2) All cables and connectors should be in- 
stalled properly and connected correctly (fig. 47). 

(3) All meters, except the frequency meter, 
should indicate zero. The frequency meter in the 
power truck is off-scale when not indicating. 
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Figure 48. Generator control panel. 
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(4) Make certain that there are no loose or 
missing dipoles on the antenna. 

(5) Unlock the side and end doors of the 
power truck. Leave these doors open for proper 
ventilation. 

(6) Remove the fire extinguishers from their 
storage racks and place on the ground a short 
distance from the vehicles. In warm weather 
choose a shady spot. 

65. Power Unir PE-145. For detailed infor- 
mation on the power unit, refer to the separate 
instruction book, TM 11-929, 


(1) Gasoline engine checks. (2) The water 
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in the radiator should be up to the full mark. 
(The cooling system has a capacity of 9 U. S. 
gallons. 

(2) Check the oil level: Remove the oil-levcl 
Be gauge and wipe it clean. Insert it slowly into its 
Ao receptacle as far as it will go; then withdrawn it 
for a reading. The oil level should be at the full 
mark but no higher (fig. 34). 
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ee (c) Gasoline is to be supplied from an external ie 
eo drum (capacity 55 U. S. gallons) and from a 15- Nive 
ae gallon tank located just above the flywheel (fig. . 
a 34). Check to see that there are at least 12 gal- neu. 
eS Jons in the reserve gasoline tank and at least 20 BREAKER A 
a gallons in the gasoline drum. + 2 
e _ (a) Check the battery water level. TART © sae - 
be. (2) Generator control panel checks (fig. 48). . om : 
a (a) Throw the transfer switch to the GENERA- _—‘$ ‘hie 
es TOR POWER position and the GENERATOR . 
ee SUPPLY circuit breaker to the OFF position. | a 
a (0) If commercial power is to be used, throw 
e the transfer switch to the COMMERCIAL ~~. i 
é POWER position and the COMMERCIAL . So 4 
= POWER circuit breaker to the OFF position. CeINES? 
E (c) All other switches and controls should be — TRANSTAT 
5, at the OFF or minimum position. Lo . 
Be ¢. POWER PANEL BD-125-A. (1) Set the- 
Se. main circuit breaker to the OFF position (fig. 49). 
= (2) Set the following circuit breakers to the “2 
Ss OFF position. , = 
E (2) HEATERS No. 1. Pe 
oe (4) HEATERS No. 2. ee £ 
e. (c) HEATERS IEF. : 
a (7) SYNCHRO EXCIT. ; 
FE (e) OUTLETS. a | 
E ({) CAB LIGHTS. SS ee ; 
ie CONTROL UNITS. . s 
e i L SERVO AMP. Figure 50. Power panel, cover removed. 
a (7) O. SERVO AMP MOTOR EXCIT. Radio Set SCR-545—A. It varies the line voltage 4 
3 (7) RANGING EQUIP. that can be applied to the high-voltage rectifier, ae 
e- (k) AUTO CONT. and should be set at midposition. It is not pro- 4 
3 (/) LOBE SWITCHER. | vided with stops at the limits of its travel: how- 
; (m) L. P. BLOWER. ever nine complete turns will traverse its full 3 
. (x) H. P. BLOWER. range. If turned 10 times in one direction and “a: 
es (0) TRANS. FILAMENTS. then reversed for 41/4 turns, it will be at mid- 
e _(p) HIGH VOLTAGE. position (fig. 50). 
Z (7) SEARCH REC. d. SETTINGS OF OPERATING CONTROLS. Be- 

(r) TRACK REC. fore starting Radio Set SCR-545—A, the operating 

(s) RANGE OSCILLOSCOPE. controls should be set as follows: 
fe (¢) AZIMUTH OSCILLOSCOPE. _ (1) On the range, azimuth, and elevation con- 

(~) ELEV. OSCILLOSCOPE. | trol units, turn the respective switches to DIALS 
eS (v) IFF EQUIP. ON, MANUAL, and AID OFF. ‘ 
ce (3) The high-voltage adjustment control (line (2) On the receiver control units, turn the 
& transtat) is normally not used in operation of | GAIN CONTROL SELECTOR to MANUAL 
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and the MANUAL GAIN CONTROL to mid- 
position (fig. 49). 
3) On the three operators oscilloscopes, set 
the controls as follows: 
(2) INTENSITY, all the way counterclock- 
wise. 
(b) SWEEP EXPANSION, all .the way 
counterclockwise. 
(c) FOCUS, midway. 
(¢) VERTICAL POSITIONING, midway. 
(ce) HORIZONTAL POSITIONING,  mid- 
way. 
IMAGE SPACING (controls), midway. 
IMAGE SPACING (switch), OFF. 
(4) At the end of a period of operation the 
oscilloscope controls should be left in their last 
operating positions. 


19. Power Source Settings 


Radio Set SCR-545—A is designed for operation 
with either 50- or 60-cycle power. If a commercial 
source of 25-cycle power is available, the converter 
may be used to change the frequency to 60-cycles. 
If suitable commercial power is not available, 
Power Unit PE-145 will be used. - 

a. COMMERCIAL 50- or 60-CycLE Power. Ifa 
commercial source of 50- or 60-cycle power is 
used, it is brought into the power truck and con- 
nected through the COMMERCIAL SUPPLY 
breaker. An interlock between the GENERATOR 


“and COMMERCIAL SUPPLY circuits is pro- 


vided to prevent commercial power being fed into 
the generator. Turn the selector switch to com- 
mercial power and throw the commercial power 
circuit breaker ON. If 50-cycle power is to be 
used, see paragraph 24, for connections to be 
made. 

b. CONVERTER (fig 35). A separate instruc- 
tion book covering operation of this unit is fur- 
nished. An outline of the steps follows: 

(1) Close the 25-cycle LINE breaker. 

(2) Start the driving motor by moving the 
starting lever to the START position. After the 
motor comes up to speed, move the lever to the 
RUN position. | 

(3) Close the 60-cycle LOAD breaker. 

(4) Adjust the indicated voltage to 120 by 
means of the FIELD RHEOSTAT. 

(5) After the radio equipment is placed in 
operation, set the converter controls for automatic 
regulation by turning the FIELD RHEOSTAT in 
a full clockwise direction and adjusting the regu- 
lator rheostat for 120 volts on the meter. 

c. Power Unir PE-145. The power unit 


housed in power Truck K-56 will be used in the 
absence of suitable commercial power. Prelimin- 
ary adjustments and starting procedure for the 
power unit are discussed below. 


20. Starting Power Unit 


See that the mechanism of the circuit breaker on 
the generator control panel operates freely, by 
manually throwing the handle up and down a few 
times before starting the engine. The breaker is 
closed when the handle is inclined toward the ON 
marking. Throwing it towards the OFF marking 
will cause the operating mechanism to snap the 
contacts open. Set the circuit breaker to the OFF 
position before starting the engine. The engine 
should not be started under load. 

a. Open the valve to the 15-gallon gasoline 
tank. Close the valve to the external drum (fg. 


oi) 


hb. Move the shaft lever on the carbureter to the 
RUN position. 

c. Pull out the choke knob on the engine instru- 
ment panel. 

d. Push the STARTER button on the safety 
control box until the engine fires. If the engine 
does not start immediately, push in the choke con- 
trol and continue turning over the engine with 





the starter until it fires. Do not operate the starter 
continuously for longer than 30 seconds. 

e. As the engine warms up, push in the choke 
rod. 

Caution: If the choke control rod is left 
pulled out an excess of raw fuel will be drawn 
into the cylinders and due to an over-rich mixture, 
dilution of the crankcase oil or possible stopping 
of the engine will result. 

f. If the engine has been standing idle for some 
time, it may be necessary to push the control rod 
on the governor toward the radiator in order to 
hold the governor throttle partly open. The govy- 
ernor control rod will be found on the left side 
of the engine. 

g. When the engine has started and is running 
at rated speed, observe all the engine instruments 
and general operating conditions to make sure 
that each element is performing its required func- 
tion. (As soon as the oil from the engine builds 
up enough pressure to operate the governor, the 
governor will maintain correct engine speed.) 

h. After the engine warms up, switch from the 
reverse fuel tank to the external drum for fuel 
supply. 

z. When engine is running at governed speed, 
check the line frequency. Normal reading is 59.5 
to 60.5 cycles. Readings beyond these limits re- 
quire adjustment of the governor setting. 

j. Turn the selector switch to GENERATOR 
POWER and throw the circuit breaker on the gen- 
erator control panel to the ON position. This 
connects the generator to the external load, and 
the ammeter will read the load current. 


21. Starting Radio Set SCR-545-A 


Detailed steps in the starting procedure follow: 


STEP NO. 1 


Throw the GENERATOR SUPPLY circuit 
breaker on the generator control panel in the 
power truck to the ON position (fig. 52) if gas- 
oline engine is used. 

Note. If commercial power is used, throw the 
COMMERCIAL SUPPLY circuit breaker to the 
ON position. The frequency meter and volt- 
meters on the generator panel will give an indica- 
tion. 
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[igure 52, Generator supply circuit breaker ON. 


STEP NO. 2 


Close the main circuit breaker on the power panel 
in the cab to the ON position (fig. 53). The in- 
dication on the power panel (line) voltmeter will 
be between 110 and 125 volts. 
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igure 53. Main circuit breaker ON. 


STEP NO. 3 


Adjust the center handwheel (line transtat fig. 
54) until 115 volts is indicated on the line volt- 
meter. 











Caution: Before proceeding further make cer- 
tain that no personnel are on top of the trailer. 


LINE YOLTAGE ADJUSTMENT 


TL 34215 
Figure 54. Line transtat handwheel adjustment. 


STEP NO. 4 
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HEATERS HEATERS HEATERS SYNCHRO 
NO. | NO.2 IFF EXCIT. OUTLETS 
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SEARCH TRACK OSCILLOSCOPES IFF 
REG REG RANGE AZIMUTH EQUIP 
ELEVATION 
$ 
cy H.P TRANS HIGH 
BLOWER BLOWER FILAMENTS VOLTAG 1.34247 


Figure 55. Branch circuit breakers. 


SPARE SPARE 





a. If the weather is cold or damp, the heater 
switches should be turned on. Allow the equip- 
ment to heat long enough to dispel the dampness 
or bring the temperatures in the various units up 
to the point where moving parts operate freely ; 
(about 20 minutes). 

b. Close the branch circuit breakers marked 
HEATERS No. 1, HEATERS No. 2, and 
HEATERS IFF (fig. 55). 

c. Close the GAP HEATER switch just below 
the T-R box in the track transmitter. 


STEP NO. 5 








TL 34213 
Figure 56. Ready for high voltage. 


a. Close the remaining branch circuit breakers 


(1) SYNCHRO EXCIT. 
(2) OUTLETS. 
(3) CAB LIGHTS. 
(4) CONTROL UNITS. 
(5) I. SERVO AMP. 
(6) O. SERVO AMP. MOTOR EXCIT. 
(7) RANGING EQUIP. 
(8) AUTO CONT. 
(9) LOBE SWITCHER. 
(10) L, P, BLOWER. 
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(11) H. P. BLOWER. 

(12) TRANS. FILAMENTS. 

(13) HIGH VOLTAGE. 

14) SEARCH REC. 

(15) TRACK REC. 

(16) RANGE OSCILLOSCOPE. 

(17) AZIMUTH OSCILLOSCOPE. 

(18) ELEV. OSCILLOSCOPE. 

(19) IFF EQUIP. 

6. Start with the top row first and then the 
bottom row. Proceed in order from left to right 
(par. 18c). When the TRANS. FILAMENTS 
breaker is closed, the green pilot lamp at the top 


of the power. panel should light. If the covers 


of all equipment are in place and the keyer motor 
is Operating properly, the amber lamp will come 
on in about 60 seconds indicating that the time 
delay is over and the equipment is ready for high 


voltage (fig. 56). 


STEP NO. 6 


For initial set-ups only at the high-voltage rectifier, 


turn the high-voltage adjustment knob fully 


counterclockwise. After the initial set-up, the ad- 


- justment knob on the rectifier may be left in its 


normal position (fig. 57). Refer to step No. 8 
for the normal position of the adjustment knob. 





HIGH VOLTAGE 
CONTROL 


TL342I) 
Figure 57. High voltage transtat handwheel adjustment. 


STEP NO. 7 


Press the HIGH-VOLTAGE START button on 
the power panel (fig. 58). The red pilot lamp 
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should light indicating that the equipment is in 


operation, 





TL34214 
Figure 58. High voltage ON. 


STEP NO. 8 


Set the HIGH-VOLTAGE control at the rectifier 
to obtain a reading of 11.5 kilovolts on the volt- 


meter (fig. 59). 





Figure 59, Voltmeter, 
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STEP NO. 9 


Set the switches on the range, elevation, and 
azimuth control units to DIALS ON, MANUAL, 
and AID OFF (figs. 8 and 12). 


STEP NO. 10 


Sei the -<GAINE “CON TEROE - SELECTOR - to 
MANUAL and the MANUAL GAIN CON- 
TROL to midposition on each of the receiver con- 
trol units (fig. 60). 
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MANUAL 


GAIN CONTROL 


GAIN CONTROL 
SELECTOR 


* ° ; ~ TL34217 
Figure 60. Manual gain control. 





STEP NO. 11 
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Figure 61.. High-voltage rectifier. 











Figure 62. Search transmitter controls. 


Check the meters on the generator control panel 
(fig. 48), power panel (fig. 50), high-voltage 
rectifier (fig. 61), and search transmitter (fig. 62). 


STEP NO. 12 


Readjust the line voltage to 115 volts by means 
of the LINE VOLTAGE ADJUSTMENT (fig. 


54). 


22. Tuning Adjustments and Checks 


In order to allow components to reach final operat- 
ing temperature, a warm-up period of 30 minutes 
is required. . 

da. TRACK TRANSMITTER PULSE ADJUSTMENT. 
The purpose of this adjustment is to establish the 
best relationship between the impedance of the 
transmitting oscillator and the operating value of 
the high voltage in the track transmitter. The 
criterion of the best operating condition is the 
form of the current pulse through the pulse trans- 
former 524-1, as seen from jack TRANS | 
(fig. 63). Once this adjustment has been made, 
it is necessary only to observe the current pulse 
occasionally and to keep the high voltage at the 
established value, usually 11.5 kilovolts. Re- 
adjustment should be required only as the oscil- 
lator characteristics change with age. No addi- 
tional check on the current through the pulse 
transformer in the search transmitter is necessary. 

(1) Set the rectifier voltage to 11.5 kilovolts. 

(2) Plug the test oscilloscope into the 110-v a-c 
convenience outlet. 





TRACK TRANSMITTER ~-TYPICAL CORRECT 
SHAPE OF PLATE CURRENT PULSE AT JACK 
TRANS.I.NOTE THAT THE PULSES FOLLOW: 


ING THE MAIN PULSE HAVE AN AVERAGE 
VALUE OF APPROXIMATELY ZERO,AND ARE 


OF MINIMUM AMPLITUDE. 


VE iia Spete Mig eTEE SRO 


TRACK TRANSMITTER-INCORRECT PULSE 
SHAPE .NOTE THAT THE SECONDARY PULSES 
ARE CHIEFLY BELOW THE AXIS. 





TRACK TRANSMITTER-INGCORRECT PULSE 
SHAPE .NOTE THAT THE SECONDARY PULSES 


ARE CHIEFLY ABOVE THE AXIS. 
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Figure 63. Waveshapes of current pulses in track transmitter. 


(3) Connect cable (test cord 8) from deflect- 
ing-plate terminals, marked D1—D2, of the test 
oscilloscope to the SWEEP jack on the track re- 
ceiver test panel (fig. 64). 

_ (4) Throw X-DEFLECTION PLATE CON- 
NECTIONS switch of the test oscilloscope to 
position TERMINALS. 

(5) Connect cable (test cord 10) from INT. 
MOD. terminal of test oscilloscope to UNBLANK 
jack of track receiver test panel. 

(6)Connect Y-SIGNAL INPUT terminals of 
the test oscilloscope to the DELAY jack of track 
transmitter. 
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(7) Connect delay plug 544-1 of track trans- 
mitter into TRANS. I. jack. 

(8) Set SWEEP LENGTH switch on the track 
receiver test panel to position 1. 

(9) Turn on the test oscilloscope. (Refer to 
instructions on test oscillograph, if necessary.) 
Adjust the controls as required with the X- and 
Y-DEFLECTION PLATE switch thrown to TER- 
MINALS. Do not increase the setting of the 


INTENSITY control more than necessary. 


(10) At track transmitter, place crank on 
MAGNET FIELD.. Turn crank to make the ob- 
served waveshape as nearly as possible like the 
correct waveshape in figure 63. During operation, 
the high voltage should always be kept at the 
value at which the above adjustment was made, 
usually 11.5 kilovolts. 

(11) Disconnect the test cord and plug 544-1 
from the transmitter jacks; then replace the crank 
in its storage position. 

b. TRACK TRANSMITTER AND RECEIVER TUN- 
ING ADJUSTMENTS (fig. 65). (1) Test oscillo- 
scope connections. (a) Using test cords Nos. 8 
and 10, connect the SWEEP and UNBLANK jacks 
of the track receiver test panel to the X-POSI- 
TION and the INT. MOD. pairs of terminals, 
respectively, on the test oscilloscope. 

(4) Set the SWEEP LENGTH switch on the 


track receiver test panel to positions 3 or 4. 


(c) Connect the Y-SIGNAL INPUT and 
GND terminals of the oscilloscope to-the VIDEO 
OUTPUT MON es of the receiver, using test 
cord No. 9. 

(2) Turn-on the test oscilloscope and adjust 
the controls as required with the X- and Y-DE- 
FLECTION PLATE switches thrown to TER- 
MINALS and AMPLIFIERS respectively. 

(2) Tuning procedure. (a) Direct antenna 
toward a fixed target and increase the MANUAL 
GAIN CONTROL on the track receiver control 
unit until noise appears. When the signal appears, 
readjust to keep the signal well below overload. 

(b) Adjust the following controls for maxi- 
mum signal: 

1. Receiver BEAT OSCILLATOR TUNING 

CONTROL. 

2. Resonant cavity plunger of T-R box by 
turning knurled nut. 

3. T-R box position. 

4, Line stretcher at track transmitter. 

5, BEAT OSCILLATOR TUNING CON- 

TROL. | 

6, CONVERTER TUNING CONTROL. 
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Figure 64. Connections for viewing track transmitter pulse. 


7. BEAT OSCILLATOR TUNING CON- 
TROL. This adjustment should be checked 
often during operation. 

Note. In case of replacement of the trans- 
mitting oscillator tube in the track transmitter, an 
additional adjustment should be made at this 
point of the length of the transmission line be- 
tween the T-R box and the converter of the track 
receiver. Refer to TM 11-1527 (when pub- 
lished) for this adjustment. After making this 
line-length adjustment, the tuning of the trans- 


‘mitter and receiver should be rechecked as de- 


scribed above. In the event Radio Set SCR-545—-A 
is equipped with a crystal converter kit, an ex- 
planation of the tuning procedure will be found 
in TM 11-1527 (when published). 5 
8. Disconnect the test cords from the track 
receiver and operate the GAIN CONTROL 

SELECTOR switch to remote. 

c. SEARCH TRANSMITTER AND RECEIVER TUN- 
ING ADJUSTMENTS. (1) Preliminary transmit- 
ter adjustment. (a) Turn trombone control knob 
clockwise until arching is heard, 


(4) Turn trombone control knob counterclock- 
wise until grid current meter indicates 3 millt- 
amperes. | 

(2) Transmitter-frequency measurement pro- 
cedure. (a) Plug the test oscilloscope into the 
110-v, a-c convenience outlet. 

(b) Connect a cable from deflection-plate ter- 
minals, marked D1—D2, of the test oscilloscope to 
the SWEEP jack on the search receiver test panel. 

(c) Throw X-DEFLECTION PLATE CON- 
NECTIONS switch of the test oscilloscope to 
position TERMINALS. 

(2) Connect cable from INT. MOD. terminal 
of test oscilloscope to UNBLANK jack of search 
receiver test panel. 

(e) Connect Y-SIGNAL INPUT terminals of 
the test oscilloscope to the DELAY jack of the 
search transmitter. 


(f) Insert delay plug 413 into wavemeter 


MON jack. Throw wavemeter switch to ON. 
(g) Tune the wavemeter for maximum am- 


plitude of the pulse on the test oscilloscope. Ac- 


tual frequency may be obtained from the chart 
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Figure 65. Connections for tuning track receiver. 


cn the front panel of the search transmitter. 
(4) The waveform shown in figure 66 should 
appear on the screen of the test oscilloscope. 
Norte. The transmitter frequency can also be 
checked by plugging the analyzer (set as a micro- 
ammeter) into the wavemeter MON jack, and 
tuning the wavemeter for maximum deflection. 
(2) To change search transmitter frequency, 
adjust position of shorting bar on the grid lecher 
line. Moving the bar down will increase the fre- 


quency; moving the bar up will decrease the 


frequency (fig. 62). 
(7) Set the length of the dipoles of the search 
antenna to correspond to the desired frequency. 
(&) Repeat trombone adjustment as described 
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Figure 66. Waveshape at delay jack on search transmitter. 


under paragraphs 22c(1). Again read the fre- 
quency. 

(3) Tuning procedure (fig. 67). (a) Remove 
cable connecting Y-SIGNAL INPUT terminals 
of test oscilloscope to the DELAY jack. Connect 
Y-SIGNAL INPUT terminals to VIDEO MON 
OUTPUT jack in the search receiver. 

(4) Position antenna to receive a fixed target 
echo. 

(c) Tune the following controls for maximum 
amplitude of received signal: 

1. Recetver BEAT OSCILLATOR TUNING 
control. 

2. Trombone control knob at search trans- 
mitter. 

3. T-R box. 

4, BEAT OSCILLATOR TUNING control. 
This adjustment should be checked often dur- 
ing Operation. 

5. CONVERTER TUNING control. 

6. R-f£ amplifier trimmer capacitor 605-1 lo- 
cated on the left end of the can inclosing the 
t-f amplifier tube. It will be necessary to pull 


out the search receiver trav and short the inter- 
lock. | 
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23. Operation Checks (fig. 68) 


a. AUTOMATIC CONTROLLER RANGE- TRACKING 
Unir. The checks for normal operation of the 
range-tracking unit are described in the following 
paragraphs. If these checks indicate that adjust- 


ments are necessary, refer to TM 11-1527 (when . 


published). The following checks of the auto- 
matic-controller range-tracking unit should be 
made with the auto-controller connected to the 
track system by operating the ATC switch on the 
auto-controller to OFF. This excludes search 
system signals from the avto-controller. Make 
these checks daily. Make observations on the 
operators’ oscilloscopes. 

(1) “Snap” test. (a) Position antenna on a 
fixed target and slew the range notch to an on- 
target position. 

(6) Rotate the range handwheel to indicate ap- 
proximately 100 yards on either side of tracking 
on-target position. 

(c) Throw range control unit MANUAL- 
AUTO switch to AUTO. 





Figure 67. 


(¢@) Notch should return to on-target position 
and center the signal. 
(2) “Drift? test. 

off-target position. 

(5) Set receiver gain to indicate 10 percent 
noise level on oscilloscope. 

(c) Throw range control unit MANUAL- 
AUTO switch to AUTO. 

(7) Range dial should not drift. If drifting 
occurs, check the RANGE BAL adjustment. Refer 
to TM 11-1527 (when published). 

(3) ATC check. (a) Throw switch (on junc- 
tion box at right of range oscilloscope) marked 
AUTOMATIC TRACKING to TRACK or 
SEARCH position. 

(4) Position antenna and range handwheel so 
that a fixed target appears in the range notch. 

(c) Decrease track receiver gain until signal 
is one-half the height of the notch. 

(72) AUTO-FADE light should go on. 

(ce) As signal is increased, light should go out. 

b, AUTOMATIC CONTROLLER ANGLE-TRACKING 
Unir. As in the case of the range-tracking unit, 


(4) Position antenna to an 


Connections for tuning search receiver. 
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tests for normal operation are described. Refer 
to TM 11-1527 (when published) for adjust- 
ment procedures. 

(1) “Snap” test (azimuth and elevation). (2) 
Position the antenna on target. 

b) Turn off target (in azimuth or elevation ) 
20 to 30 mils. 

(c) Throw the MANUAL-AUTO switch on 
the control unit to AUTO. 

(2) Antenna should return to on-target posi- 
tion. 

(2) “Drift” test (azimuth and elevaticn). 
(2) Position the antenna off-target. 

(6) Throw MANUAL-AUTO switch on con- 
trol unit to AUTO. 

(c) With no signal in the range notch, the 
antenna should not drift. 

Note. With no signal in the notch, the an- 
tenna may drift in elevation. This drift is a result 
of a mechanical unbalance of the antenna. 

c. AUTOMATIC GAIN CONTROL CHECK. (1) 
Turn GAIN CONTROL SELECTOR switch on 
track receiver control unit to AUTO position. 

(2) Slew range notch to a point where no 
signal is present. 

(3) Set AUTOMATIC GAIN control dial to 
give ‘‘grass” 10 percent of saturation height. 

(4) Slew range notch to a saturated signal. 

(5) The echo pulse should drop to half of 
saturation height. If need for adjustment is indi- 
cated, refer to TM 11-1527 (when published). 

d. Two PHASE GENERATOR OPERATION 
Cuecks. (1) Position antenna on fixed target 
with MANUAL-AUTO switches of both azimuth 
and elevation control units in AUTO position. 

(2) Throw the MANUAL-AUTO switch on 


the azimuth control unit to MANUAL. Record © 


the elevation dial reading. 
(3) Turn off-target in azimuth about 15 mils 


in either direction. 

(4) Elevation setting should not change more 
than 3 mils. If a greater change is observed, refer 
to TM 11-1527 (when published) for adjust- 
ment procedure. 
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Figure 69. Appearance of transition 
_ pulse on track oscilloscope. 


e. TRANSITION PLUNGER (fig. 29). (1) Op- 
eration check. (a) The pulse observed on any 
of the tracking oscilloscopes, with IMAGE SPAC- 
ING switch in OFF position, should appear as 
the single pulse shown in figure 69 rather than 
the multiple pulse. 

Note. For the transition plunger adjustment 
target, azimuth and elevation alignment must be 
accurate and the receiver-beat oscillator carefully 
adjusted. 

(4) Another indication of incorrect adjustment 
will be seen if the signal on the azimuth-tracking 


oscilloscope does not tune to the same beat-oscil- 


lator frequency as the signal on the elevation 
oscilloscope. For this test the IMAGE SPAC- 
ING switch must be in the ON position. 

(2) Adjustment. Carefully adjust plunger to 
obtain. clean pulse on track oscilloscopes. Readjust- 
ment may be necessary from time to time. 

f. SpPARK-GAP KeyING UNIT. (1) Operation 
check. (a) Orient antenna on fixed target by 
manually matching pips. (IMAGE SPACING 
switch in ON position. ) 

(4) Position range notch so that target echo is 
centered. 

(c) Turn antenna off-target 10 mils in eleva- 
tion. 

(7) Four pips should be seen on the azimuth 
tracking oscilloscope, and two on the elevation 
oscilloscope (fig. 70). 


(an ee 


ELEVATION SCOPE 
TL 34848 


AZIMUTH SCOPE 


Figure 70. Correct appearance of pulses 
for spark-gap adjustment. 


(2) Adjustment. (a) Figure 71 indicates that 
SPARK GAP KEYER is not adjusted properly. 

(4) Another indication of incorrect adjustment 
is a bright trace on a portion of the baseline, best 
seen when receiver gain is low. 


ELEVATION SCOPE 


AZIMUTH SCOPE 
Tt 34849 


Figure 71. Incorrect appearance of pulses 
for spark-gap adjustment. — 
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Figure 72. Input-servo amplifier showing 50™-60™ switches. 


(c) Adjust by means of crank on spark-gap 
keying unit. 

Caution: Do not turn motor crank beyond 
stops. 


24. Operation on 115-Volt, 50-Cycle Power 

— Supply 
When this equipment is to be operated from a 
commercial supply of 115 to 120 volts, 50 cycles, 
the following steps are necessary: 

a. INPUT SERVO AMPLIFIER. At the right-hand 
end of the front panel on the upper shelf, change 
the position of the links on all six link switches 
from A to B (fig. 72). 

_b. Auto CONTROLLER. (1) At the front of 
the top shelf of the auto controller on the angle 
equalizer panel, change the position of the links 
of both link switches from B to A (fig. 73). : 

(2) On the middle shelf of the auto controller, 
in the center behind the front panel of the angle 
tracking panel, operate selector switch 2857 to 
50 cycles (fig. 74). 7 

c. Receivers. At the rear of the lower shelf 
on each receiver (search and track) change the 
position of the 50- to 60-cycle switch of filters 
701 and 1100 respectively, to 50 cycles. 

d. ELAPSED-TIME Meters. These meters, lo- 
cated in the power unit truck and the trailer cab, 


record at only five-sixths of the correct rate when 
the power supply is 50 cycles. A suitable correc- 
tion must be made accordingly in the operating 
log book. 

e. FREQUENCY METER IN PowER UNIT TRUCK. 
The indication on this meter should be disregarded 
when operating from a 50-cycle supply. 


25. Ranging Equipment Calibration, Adjust- 
ments, and Checks 


~ Numerous checks and adjustments are necessary to 


assure that the data furnished by Radio Set SCR- 
545—A are correct. In making the following ad- 
justments, a permanent target, whose range has 
been accurately measured, should be known 
(preferably not less than 500 yards). If there 
is no measured permanent target, the following 
adjustments may still be made, but there will be 
no assurance that the results will be absolutely 
correct. The results of these adjustments will, 
however, be fairly reliable if a recent, thorough 
check and adjustment has been made on the auto 
controller and ranging equipment accordingeto 
instructions given in TM 11-1527 (when pub- 
lished). 

a. CALIBRATION OF RANGE DiALs: (1) Zero 
reference number. ‘There is a fixed amount of 
time delay in the range notch and a different 
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Figure 74. Autamatic controller, middle tray. 
amount of delay in the receiver circuits. Because 
of this difference there is alway a fixed amount of 
difference in readings between the range dials on 
the ranging equipment (fig. 75) and the range 
dials in the range control unit in the cab (fig. 12). 
This difference, called the zero reference number, 
is determined at the factory and entered in the 
log book originally furnished by the manufacturer. 
This difference will vary after a length of time 
elapses and must be checked from time to time. 
Refer to TM 11-1527 (when published) for de- 
tailed instructions on how to make this check. 
(2) Zero range determination. For usual 
calibration, it must be assumed that the zero ref- 
erence number is correct. It is convenient to have 
available the range operator's dial check number 
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which is determined as follows: 

(a2) Operate the range handwheel to set the 
ranging equipment range dials at the zero ref- 
erence number which appears in log book. 

(2) Set the range dials on the range control 
unit to zero by loosening the setscrews of the 
dial and turning the dial itself to zero; then 
tighten the setscrews. 

(c) Position the left edge of the main pulse 
by means of the range handwheel so that it just 
touches the left edge of the range notch. 

(2) The new reading on the range dials on 
the range control is the range operator's dial check 
number. : 

(¢) The range dials on the range control unit 
should now indicate the correct ranges to any 
target tracked in the center of the notch either 
manually or automatically. 

b. CALIBRATION OF RANGE AND ELEVATION 
POTENTIOMETERS. The range and_ elevation 
potentiometers are integral parts of the calculat- 
ing system. They are both carefully calibrated at 
the factory and should require no further change 
in the field. If an occasion for checking the zero 
reference number referred to in a above presents 
itself, and a change in the zero reference number 
is indicated; then the range potentiometer must 
be reset. The elevation potentiometer may also 
be checked and reset. See TM 11-1527 (when 
published) for these adjustments. 

c. ALTITUDE (HEIGHT) CALIBRATION. When 
using Directors M-4 or M-7, the altitude potenti- 
ometer should be calibrated by the following pro- 
cedure: 

(1) Operate the range handwheel to set a 
reading of 15,000 yards plus the zero reference 
number on the range dials of the range unit in 
the range equipment. Set switch to ALT or M-9 
position. 

(2) Operate the elevation handwheel to set a 
reading of 5,333.3 mils on the elevation dials on 
the right trunnion of the antenna pedestal (fig. 
16). 

5) The altitude dial on the range converter 
should now read 7,500 yards. If there is any 
variation, it should be corrected by means of the 
HEIGHT CALIBRATE screw adjustment on the 
panel of the range converter (fig. 75). 

(4) Check the altitude calculation by several 
other problems such as those following: (eleva- 
tion and slant range are set by the operator’s con- 
trols in the cab. The zero reference number should 
always be added to the following slant-range 
figures) : 
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Figure 75. Range and altitude adjustments, 
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Settin | Settin 


Proper result 
Elevation (mils) Slant range (yards) 


Altitude (yards) . 


200 _ 10,000 1,951 


600 10,000 5,556 
1,000 10,000 8,315 
1,200 | 10,000 SS #9 959 

533.3 18,000 9,000 

533.3 14,000 7,000 

533.3 10,000 5,000 

533.3 . 7,000 3,500 

533.3 4,000 2,000 

533.3 2,000 1,000 


Sao 1,000 | 500 





(5) If the calculations are not correct for all 
altitudes, the frequency of the range converter 
should be checked by the procedure outlined in 
TM 11-1527 (when published). 

d. STABILIZING ADJUSTMENT. If the range 
notch appears jumpy and does not move smoothly 
on any portion of the entire sweep, the stabilizing 
control on the range unit should be adjusted. 
Refer to TM 11-1527 (when published) for de- 
tailed procedure in making this adjustment. 


26. Operating Frequency Change 

Both the search and track systems can be operated 
at several different frequencies all within a range 
of + 3 percent of the nominal frequencies. This 
is of assistance in reducing interference between 
two Of more equipments operating in the same 
area. In the search system the frequency is de- 
termined by the transmitter adjustment. In the 
track system the frequency is determined by the 
_ transmitting tube of which there are five classes 
by frequency range. In each system a change in 
frequency necessitates a certain amount of retun- 
ing of the transmitter, receiver, and antenna as 
outlined below: 

a. SEARCH ANTENNA. The length of the left 
end of each of the 16 dipoles is adjustable by 
loosening the clamping nut and sliding the pole 
piece. Each pole piece has seven circumferential 
grooves corresponding to seven frequencies. The 
higher the frequency, the shorter the dipole. The 
groove corresponding to the selected transmitter 
frequency should be aligned with the edge of the 
clamping nut, and the nut tightened. 

b. SEARCH TRANSMITTER. (1) Plug the ana- 
lyzer connected for the 0-100 microampere scale 
into the wavemeter MON jack on the transmitter, 
using test cord No. 12. 

(2) Place the transmitter in operation and turn 
the wavemeter dial for a maximum reading on 
the analyzer. Use the wavemeter dial reading to 
obtain the frequency from the chart on the door 
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of the search transmitter and note the direction 
and amount of change of frequency required. 

(3) Turn off the transmitter by means of the 
HIGH VOLTAGE STOP button in the cab. 
Move the shorting bar across the grid lecher rods 
to a new location. Lower it to raise the frequency; 
raise it to reduce the frequency. Close the door 
and turn on the high voltage. Again note the 
wavemeter dial reading for. maximum at the 
analyzer. Continue moving the shorting bar until 
it is located in the position giving the desired 
dial reading for maximum current on the ana- 
lyzer. 

(4) Readjust the tuning of the search trans- 
mitter and receiver in accordance with paragraph 
Labs 

c. TRACK ‘TRANSMITTER. (1) Remove the 
transmitting tube, and install another of the de- 
sired frequency by following the procedure de- 
scribed in TM 11-1527 (when published). 

(2)- Adjust the impedance to the new tube as 
described in d below. 

(3) Plug the standing-wave detector, with its 
cable and meter attached, into the jack on the 
front of the T-R box and adjust its tuner and 
the T-R box position for maximum indication on 
the meter. If the meter tends to go off-scale, detune 
the detector as required to keep it on-scale. Move 
the T-R box to the position for maximum on the 
meter, and then to the position for minimum on 
the meter. The ratio of the two readings is the 
standing-wave ratio (not exceeding 3 in any case) 
and is determined by adjusting the track antenna 
transition as described below; that is, the an- 
tenna transition should be so adjusted that the 
reading of the standing-wave detector meter 
changes a minimum amount as the T-R box is 
moved along the transmission line. (See note, 
d(4) below, for qualification of this statement.) 

d. TRACK ANTENNA (fig. 29). (1) The pur- 
pose of the following adjustment is to tune the 
transition assembly on the antenna for the new 
frequency. This consists of adjusting the length 
of the transition cavity and the amount by which 
the inner conductor of the transmission line ex- 
tends into it. The criterion of correct adjustment 
is minimum standing wave ratio in the line, as 
described in the previous paragraph. The length 
of the inner conductor has been adjusted at the 
factory and should be left alone under all or- 
dinary circumstances. 

(2) Adjust. the cavity length by unclamping 
and moving the plunger in or out again for mini- 
mum ratio (fig. 29). 
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(3) Readjust the tuning of the track trans- 
mitter and receiver as described in paragraph 220. 

(4) With the lobe switcher motor operating 
and the antenna accurately aligned on a target 
giving a good signal, observe the trace at the top 
of the pip on the range oscilloscope and slightly 
readjust the transition plunger for the cleanest 
and thinnest trace at that point (fg. 69); then 
reclamp the plunger. 

Note. This plunger readjustment results from 
the fact that when the standing wave ratio in the 
line between the transmitter and the transition is 
minimum, a small change in the transmitting 
frequency with scanner rotation may occut. This 
effect may cause slight inequality in signal ampli- 
tude on the azimuth and elevation oscilloscopes, 


‘and thickening of the trace of the combined signal 


from all scanning positions, on the range oscillo- 
scope. It may be improved by a small departure 
from the minimum standing-wave tuning condi- 


tion (¢(3) above). 


Section Il. TECHNICAL OPERATION 


27. Types of Operation 


2. Radio Set SCR-545—A is designed for several 


- types of operation. The manner of employment 


of this radar unit will be determined mainly by the 
tactical mission of the gun battery with which it 
‘5 associated. In this manual no attempt is made 
to describe or discuss the tactical factors connected 
with the operation of the equipment. In the fol- 
lowing paragraphs, each type of operation of 
which the radar set is capable will be discussed. 

h. The radar set is capable of searching and 
tracking as described in paragraphs 30 and 31 and 
may be operated manually and automatically in 
both the search and track systems. In the search 
system, automatic following in both range and azi- 
muth may be employed. Completely automatic 
operation is possible in the track system in which 
case the radar set will track automatically in range, 
azimuth, and elevation. Under these conditions 
the echo received from the selected target serves 
as the controlling agent. Searching and manual 
operation are utilized for locating and selecting 
targets before adjusting the equipment for auto- 
matic action. 


28. Operators’ Controls 
The following subparagraphs describe, in abbre- 


viated form, the function and purpose of each con- 


trol at each operator's position. These are cov- 
ered in more detail in TM 11-1527 (when pub- 
lished). (See fig. 49.) 

a. OsciLLoscopEs. (1) VERTICAL POSI- 
TIONING adjusts the position of the image up 
or down. Clockwise rotation moves the image 
upward. 

(2) HORIZONTAL POSITIONING adjusts 
the position of the image left or right. Clockwise 
rotation moves the image to the right. 

(3) INTENSITY adjusts the brightness of the 
trace on the screen. Clockwise rotation increases 
the intensity. 

(4) FOCUS adjusts the definition of the trace 
on the screen. | 

(5) SWEEP EXPANSION controls the sweep 
speed, thus providing adjustment for best obser- 
vation of the signal and the centering of the signal 
in the notch. Increasing the expansion reduces 
the range visible on the oscilloscopes. 

(6) IMAGE SPACING switched ON, on azi- 
muth and elevation oscilloscopes, permits signals 
from the proper pair of transmitted lobes to be 
shown separately and to be matched for accurately 
directing the antenna. IMAGE SPACING is 
switched OFF on the range oscilloscope. The con- 
trol on either side of the switch adjusts the amount 
of spacing on its respective side. Clockwise rota- 
tion increases spacing. 

b. RANGE Contro. Unir (fig. 12). (1) 
HANDWHEEL functions depend on the position 
of the MANUAL-AUTO and the AID switches, 
as follows: 

(2) MANUAL, AID OFF controls timing of © 
the notching pulse relative to the starting pulse, 
giving linear change from zero time to a period 
cquivalent to 50,000 yards range. Visually, it 
moves the notch across all the screens at 100 yards 
per revolution (100 yards/rev.). 

(5) MANUAL, AID ON controls the rate at 
which the constant speed aid motor performs the 
above function. It also adds or subtracts displace- 
ment to the notch movement in addition to chang- 
ing the rate. 

(c) MANUAL, AID FIXED adds or subtracts 
displacement, (100 yards/rev.) to the notch move- 
ment supplied by the aid motor at the fixed rate. 

(7) AUTO switches control of the range unit 
to the automatic controller which functions only 
when the signal is within the notch (fig. 78). 

(2) Slewing permits a rapid change in range in 
either direction at 3,000 yards per second. 

(3) AUTO-ON-SEARCH light (or AUTO- 
FADE light on junction box) signals automatic 
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TL 37370 


Figure 76. Typical operators’ oscilloscope patterns. 


@) Range oscilloscope, showing direct pulse and notch, with 
no signals. Note 1200-yard expansion of sweep, in vicinity 
of notch. 


@) Azimuth or elevation oscilloscope, showing direct pulse 
and notch, imaged-spaced. No signals are shown. 


(G3) Range oscilloscope, showing direct pulse and notch aligned 
on left side for operator's range check. Note drop below base 
line of left side of pulse, and pip at right side of pulse top, 
due to sides of notch. 


() Range oscilloscope, showing signal from target at close 
range, with notch adjacent. 


= 


G) Range oscilloscope, showing signal at close range, in notch. 


a 


“ 


@ Range oscilloscope: same as fig. 76 G), except with higher 
gain. 


@ Range oscilloscope: same as figs. 76@) and 77@), except 
with gain raised beyond overload. Note that notch is obliter- 
ated by overloaded signal. 


@) Azimuth or elevation oscilloscope: same signal as in fig. 
76@), but with antenna alignment on target still incomplete. 


@) Azimuth or elevation oscilloscope, showing same signal as 
in fig. 77 (3), after alignment of antenna on target. 


() Azimuth or elevation oscilloscope, showing same signal as 
in fig. 77@, with increased gain. 
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Typical operators’ oscilloscope patterns. 
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Figure 78. Target echo in range notch. 


transfer of automatic controller from the track to 
the search system because of weakness or fading 
of the track signal. 

Note. If the improvement kit G has been in- 
stalled, the AUTO-ON-SEARCH indicator light 
on range control unit will be transferred to junc- 
tion box just above the AUTO-ON-TRACK ot 
SEARCH switch. The color of the light will then 
be BLUE and will be known as the AUTO-FADE 
indicator light. The indicator light on the range 
control unit which remains RED will now indicate 
that data is being delivered to either Director M-9 
or M-10 when the light is OFF and that o data is 
being delivered when the light is ON. If either 
Director M-4 or M-7 is being used, there is no 
connection to the switch. 

(4) M-9-ON-OFF or M-4-M-7-ALT-SL.R. If 
the director is the M-9 type, this switch in the OFF 
position disables the smoothing filter in the direc- 
tor data circuits during slewing. If the director 
is type M-4 or M-7, this switch operates to provide 
the director with either altitude or slant range 
data as required. Both designations are included 
on opposite sides of one nameplate which may be 
reversed to suit the director in use. 

(5) DIALS indicate the slant range of the tar- 

Ct, 

(6) DIALS switch turns on and regulates the 
dial lamp. It also turns on the 115-volt supply to 
the aid motor. 

c. AzimuTH ContTRoL UNIT (fig. 8). (1) 
HANDWHEEL functions depend on the position 
of the MANUAL, AUTO, and AID switches as 
follows: 

(2) MANUAL, AID OFF controls the post- 
tion of the antenna in azimuth at 30 mils/rev. 

(b) MANUAL, AID ON controls the rate at 
which the aid motor performs the above function 
and also adds or subtracts displacement. 

(c) MANUAL, AID FIXED adds or subtracts 
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displacement only at 30 mils/rev. to the azimuth 
change supplied by the ad motor. 

(d) AUTO switches the control of the antenna 
rotation in azimuth to the auto controller which 
functions only if signal is in notch (fig. 78). 

(2) DIALS indicate the horizontal angular po- 
sition of the radio axis of the antenna relative to a 
zero reference. ‘The coarse dial reads 0-6, 400 
mils; fine dial reads 0-100 mils. 

(3) DIALS switch turns on and regulates the 
dial lamp. It also turns on a 115-volt supply to 
the aid motor. 

d. ELEVATION ConTROL UNIT (fig. 8). (1) 
HANDWHEEL functions depend on the position 
of MANUAL, AUTO, and the AID switches as 
follows: 

(2) MANUAL, AID OFF controls the posi- 
tion of the antenna in elevation at 15 mils/rev. 

(6) MANUAL, AID ON controls the rate at 
which the aid motor performs the above function. 
It also adds or subtracts displacement. 

(c) MANUAL, AID FIXED adds or subtracts 
displacement only at 15 mils/rev. to the elevation 
change supplied by the a/d motor. 

(d) AUTO switches the control of the antenna 
rotation in elevation to the auto-controller which 
functions only if signal is in notch. 

(2) STOP light signals that the antenna has 
reached the limit of its travel in elevation. The 
light goes on and off until the elevation control 
unit aid motor is stopped or the direction of the 
antenna motion is reversed. 

(3) DIALS indicate the vertical angular post- 
tion of the radio axis of the antenna, relative to 
the horizontal plane. The coarse dial reads 0-6, 
400 mils; the fine dial reads 0-100 mils. 

(4) DIALS switch turns on and regulates the 
dial lamp. It also turns on the 115-volt supply to 
the atd motor. | 

e. RECEIVER ConTROL Units (fig. 79). (1) 
BEAT OSC. TUNING is a remote control for the 
beat oscillator frequency. 

(2) GAIN CONTROL SELECTOR switches 
the gain control from MANUAL to AUTO- 
MATIC. 

(3) MANUAL GAIN CONTROL adjusts the 
gain when the GAIN. CONTROL SELECTOR 
switch is in the MANUAL position. 

(4) AUTO GAIN CONTROL sets the maxt- 
mum gain of the receivers when the switch is in 
the AUTOMATIC position. Adjust this control 
with vo signal in the notch, until noise begins to 
decrease on the screen. 7 

f. AZIMUTH TarGET DesiGNATION UNIT (fig. 
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Figure 79. Receiver remote control. 


13). (1) Upper dial repeats the azimuth of the 
optical head on the director (0-6, 400 mils/rev.). 

(2) Lower dial indicates the azimuth position 
of the antenna (0-6, 400 mils/rev.). 

g. ELEVATION TARGET DESIGNATION UNIT (fig. 
13). (1) Upper dial repeats the elevation indi- 
cation of the optical head on the director (0-1800 
mils per 1/ rev.). 

(2) Lower dial indicates the elevation position 
of the antenna (0-6, 400 mils). 

h. AUTOMATIC TRACKING SWITCH (07 junction 
box between range and azimuth control units) 
(fig. 49). When the switch is thrown to TRACK 
position, the auto-controller operates from the 
track system only. On TRACK or SEARCH, the 
auto-controller operates from the track system if 
the signal has sufficient strength; otherwise, it 
operates from the search system. 


29. Adjustments 


The following preliminary adjustments should be 
made before the operation of searching is begun: 
a. OScCILLoscoPEs, Adjust all the oscilloscope 


controls in the following order (fig. 7): 

(1) Intensity. Turn clockwise until a trace 
appears on the oscilloscope. | 

(2) Vertical positioning. Adjust to place the 
baseline slightly below the center of the screen. 

(3) Horizontal positioning. Adjust to place 
the left end of the sweep 14 inch to the right of 
the left edge of the screen. 

(4) Intensity and focus. Adjust for the mint- 
mum necessary intensity and the sharpest image. 
If there is a bright spot at the start (left end) of 
the sweep, reduce the intensity. 

(5) Sweep expansion. Adjust for the desired 
maximum range. Counterclockwise position 
gives maximum sweep speed and minimum range. 

(6) Image spacing. On the azimuth and ele- 
vation oscilloscopes turn the switch ON and the 
spacing controls as desired. On the range oscillo- 
scope turn the switch to OFF. 

6b. ConTRoL UNiTs (figs. 8 and 12). (1) 
Range control unit. Adjust the controls to the fol- 
lowing positions: 

(2) DIALS on (intensity as required). 

(5) MANUAL. 

(c) AID OFF (after setting handwheel for 
zero rate on AID ON). 

(72) M-9 ON-OFF, or M-4, M-7 ALT-SL.R 
(as required). 

(2) Azimuth and elevation control units. Ad- 
just the controls to the following positions: 

(2) DIALS on (intensity as required). 

(4) MANUAL. 

(c) AID OFF (after setting handwheel for 
zero rate on AID ON). 

(¢) Operate the elevation control unit to set 
the antenna at zero elevation. 

(e) On the azimuth control unit, throw the 
AID switch to ON. Use the handwheel to set the 
rate of antenna swing and to reverse the direction 
at the ends of the assigned sector if the searching 
is to cover less than a complete circle. 

(3) RECEIVER CONTROL UNITS. Make 
the following adjustments: 

(2) Turn the GAIN-CONTROL SELECTOR 
switch to MANUAL. 

(4) Tune the beat oscillator for maximum sig: 
nal using a distant echo. : 

(c) With no signal in the notch, throw the 
GAIN-CONTROL SELECTOR switches on both 
receiver control units to AUTOMATIC. 

(2) Turn the AUTOMATIC-GAIN CON- 
TROLS fully clockwise; then turn them counter- 
clockwise until the noise starts to decrease. Leave 
controls in this position. 
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(e) Turn the search GAIN-CONTROL SE- 
LECTOR switch back to MANUAL. 


30. Searching 


When an approaching aircraft comes into range 


of the search system, the signal will appear near 


the right end of the trace on the search screens. 
ALL SWEEP EXPANSION controls should be 
set for sufficient range to make all signals visible 
as early as possible. 

a. With the IMAGE SPACING switches ON 
in the azimuth and elevation oscilloscopes, the sig- 
nals appear double (figs. 76 and 77), spaced ac- 
cording to the setting of the controls beside each 
switch. The position of each of these controls 
should be such as to facilitate aligning the double 
pips and will depend on the number of signals 
present and on the operator's preference. On each 
receiver control unit the MANUAL-GAIN CON- 
TROL should be set as required. 


5. When a signal appears, the azimuth operator ‘ 


rotates his handwheel to align the two pips of the 
signal and to keep them aligned. Meanwhile, the 
range operator may switch to AUTO and then op- 
erate his SLEW switch to move the notch to the 
signal. With a little practice he can release the 
switch with sufficient accuracy for the auto-con- 
troller to take control in range without further 
manual centering. The range dials then indicate 
the range of the target. The azimuth operator 
may also switch to AUTO. 

c. When this is done, no further adjustment of 
the AUTOMATIC-GAIN CONTROLS should be 
made since they have already been adjusted for the 
optimum condition. If the signal is not of suffi- 
cient strength for automatic following, a switch- 
back to MANUAL should be made with the AID 
switches left in the ON position and the rate of 
change in range or azimuth adjusted by the respec- 
tive handwheels as required. The elevation oper- 
ator should operate his handwheel to keep the sig- 
nal pips matched unless this necessitates depress- 
ing the antenna below zero elevation, in which 
case he should leave it at zero. 


31. Tracking 


When the strength of the received signal is suf- 
ficient, the elevation operator should begin to 
search for the signal on the track oscilloscopes by 
operating his handwheel. As soon as the signal 
attains sufficient amplitude on the track oscillo- 
scope, all observations and adjustments should be 
made on the track system and the controls 
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switched to AUTO unless already in that position. 
Switch back to MANUAL only if the signal 
strength proves insufficient for the auto-controller. 
The choice between automatic following and 
aided following (AID switch ON) will depend 
upon the ability of the respective methods to sup- 
ply smooth data to the director, as well as upon 
the amount of interference, fading, and other 
factors. 

a. When one of the range, azimuth, or eleva- 
tion control units is switched to AUTO, its AID 
switch is disabled and is effectively in the AID ON 
position. Thereafter, all control of the notch posi- 
tion in range, or the antenna position in azimuth, 
or elevation, is exercised by the auto-controller. 
However, in the respective operator’s control unit, 
the constant speed aid motor is operating, being 
energized at all times in the AID ON condition. 


In the AUTO position, therefore, each control | 


unit follows the range unit or antenna, but exer- 
cises no control. Thus the control unit is ready at 
all times to resume control, and the operator may 
at any time switch back to MANUAL with no con- 
cern for reestablishing the alignment and with no 
interruption in the flow of data. 

b. In elevation, the auto-controller operates on 
the track signal only. In range and azimuth it 
operates on the track signal if the signal is suffi- 
ciently strong; otherwise it is automatically 
switched to the search signal; the AUTO-FADE 
lamp lights during the latter condition of opera- 
tion. During the time the auto-controller is oper- 
ating from the search signal, there is no movement 
of the antenna in elevation. Rapid change in ele- 
vation occurs only if the target is close, under 
which condition fading of the track signals would 
not be expected. 

c. For any of the operator’s range, azimuth, or 
elevation control units in the MANUAL, AID- 
ON condition, when the handwheel is turned to 
maximum rate, the handwheel is automatically 
disengaged from the rate-changing mechanism. 
Continued rotation in the same direction merely 
adds displacement to the displacement being intro- 
duced by the aid motor. Rotation of the hand- 
wheel in reverse direction reduces the rate. 

d. The SLEW switch on the range control unit 
provides a means for rapidly moving the notch 
from one target to another. When operated to 
the right it slews toward increased range at 3,000 
yards per second; when operated to the left it 
slews toward decreased range. The switch returns 
to the unoperated position when released. 
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e. The switch below the handwheel in this unit 
is provided with a nameplate which reads M-9- 
ON-OFF on one side and M-4-M-7-ALT-SL.R on 
At installations supplying data to 
Director M-9, the nameplate should show the 
M-9-ON-OFE side, and the switch should be off 
at all times except when such data is actually being 
supplied. Specifically, it should be OFF when the 
SLEW switch is being operated and during long- 
range search operation. The nameplate should 
be turned to show the M-4-M-7-ALT-SL.R side 
where Director M-4 or M-7 is used; then the 
switch operates to provide either altitude or slant- 
range data to these directors. 


32. Optical Tracking in Azimuth and Eleva- 
tion 

This procedure involves the selection and tracking 
of the target in azimuth and elevation by the direc- 
tor. The data is continuously registered on the 
upper dial of the azimuth and elevation target- 
designation units in the trailer cab. The lower 
dial of each unit indicates the data being supplied 
from the radar set to the coarse dials on the direc- 
tor and is under the direct control of the azimuth 
and elevation operators. They operate their con- 
trols to match the lower dial to the upper one on 
each unit, thus directing the antenna toward the 
designated target. 

a. The range operator manipulates his controls 
in order to place and keep the selected signal in 
the notch. The range data goes back to the direc- 
tor. The foot switch in the range operator's posi- 
tion is used to signal the director that accurate 
range data for the selected target is being trans- 
mitted. 

b. As soon as the azimuth and elevation oper- 
ators have matched their dials, they transfer their 
attention to the oscilloscopes and track the target 
in the usual manner. 

c. Under the above procedure, the director is 
using the azimuth and elevation data supplied by 
its own optical system. Only range or altitude 
data from the radar set is used. 


Section Ill. STOPPING PROCEDURE 


33. Normal Stopping Procedure 
a. If it becomes necessary to shut down the sta- 


tion at the end of a shift, perform the operation 
in the following manner: 

(1) On the operator's control units, turn the | 
DIALS controls all the way counterclockwise. 

(2) Leave the oscilloscope controls undis- 
turbed. 

(3) Press the STOP button on the power panel. 

(4) Throw OFF all branch circuit breakers ex- 
cept the L. P. and H. P. BLOWER circuit breakers. 

(5) One minute later throw OFF the L. P. and 
H. P. BLOWER circuit breakers. 

(6) Throw OFF the MAIN CIRCUIT 
BREAKER. 

(7) Shut down the power plant, converter, etc., 
as required. 

b. If it is desired to keep the heaters operating 
between shifts, omit steps (6) and (7) above and 
turn ON the HEATER switches. 

c. In shutting down for preventive maintenance 
or servicing the set, the procedure is left to the dis- 
cretion of the person in charge to determine what 
steps are to be taken. 

d. Shutting down for travel is explained in 
chapter 6. 


34. Emergency Stopping Procedure 


In the event of injury to the personnel because of 
accident, or if for any other reason there is need 
for the power to be immediately shut off, Radio 
Set SCR-545—A may be shut off at once by throw- 
ing OFF the MAIN CIRCUIT BREAKER on the 
trailer power panel. : 


35. Moving Set to Nearby Location 


In case of a move of a few hundred yards on the 
same general site, the instructions given in chapter 
6 need not be followed completely. Such a move 
would usually require only disconnection of the 
cables, pulling up the ground stakes, releasing and 
swinging up the outrigger jacks, etc., leaving the 
antenna assembled and erect if there is adequate 
overhead clearance en route to the new position. 
It is necessary, however, to uncouple the transmis- 
sion lines at the two transmitter outputs for even 
a short move in order to avoid damage to them. If 
the antenna must be lowered, be sure to remove 
the section of the transmission from the pedestal 
to the antenna before cranking the antenna down; 
otherwise damage to the line will result. See fig- 
ure 28 for location of removable section of an- 
tenna transmission line. 3 
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CHAPTER 4 


DESCRIPTION, GROUPING, AND FUNCTIONING OF COMPONENTS 


$ 


Section |. INTRODUCTION 


6. General 


his chapter of the manual presents a general ex- 
‘mal description of the individual components 
mmprising Radio Set SCR-545—A. It also divides 
lese components inta systems depending upon 
leit connection with the different functions per- 
med by the equipment as a whole. In broad 
itline, it tells what each group of components 
es. A detailed theoretical treatment of the func- 
oning of each component is presented in TM 
-1527 (when published) along with schematic 
agrams. Consequently, in this manual, there is 
) need for treating the action of each component 
parately. There is a need, however, for giving 
general explanation of what the different com- 
ments in combination accomplish. 

a. All the radar and associated equipment, ex- 
pt the source of power, is located in Trailer 
-75-A (figs. 21 and 22). The various units 
tadar equipment located in the trailer body are 
ounted in Lindsay cabinets. All of the cabinets 
e of the same height and depth, but are of 
ree different widths. The Lindsay structures are 
ovided with sliding shelves so that individual 
assis can be partially or wholly removed for 
st Of Inspection. 

5, The indicating and control equipments are 
ounted in the trailer cab. 

c. Electrical heating elements are provided in 
€ various units for the purpose of keeping the 
uipment dry when not in use. A detailed ex- 
anation of the heating system will be found in 
M 11-1527 (when published). 


', Grouping Components of Set 


1e radar equipment for Radio Set SCR-545-A 
lls naturally into several groups: Power supply 
item, track system, search system, ranging sys- 
n, antenna systems, antenna control system, 
ta-transmission system, and test equipment. 
1ere is overlapping in various systems which will 
explained in TM 11-1527 (when published). 


The various components may be grouped in groups 
or systems as follows: 

a. POWER Supply SysTEM (fig. 47). (1) 
POWER UNIT PE-145-—A (fig. 34). 

(2) POWER CONTROL PANEL (fig. 48). 

(3) TRAILER POWER PANEL BD-125—-A 
(fig. 50). 

(4) HIGH VOLTAGE RECTIFIER RA-65—A 
(fig. 61). 

(5) CONVERTER MG-25-A (fig. 35). 

6. SEARCH SysTEM. (1) SEARCH TRANS- 
MITTER BC-1039-A (fig. 62). 

(2) SEARCH RECEIVER BC-1057-A (fig. 
80). 
(3) SEARCH RECEIVER REMOTE CON- 
TROL UNIT BC-1065-A (fig. 79). 

(4) OSCILLOSCOPE BC-1035-A (fig. 7). 

c. TRACK SysTEM. (1) TRACK TRANS- 
MITTER BC-1037-A (fig. 81). 

(2) TRACK RECEIVER BC-1055-A (fig. 
82). 
5) TRACK RECEIVER REMOTE CON- 
TROL UNIT BC-1063-A (fig. 79). 

(4) OSCILLOSCOPE BC-1035-A (fig. 7). 

d. RANGING EQUIPMENT SYSTEM. (1) 
RANGE UNIT BC-1053-A (fig. 75). 

(2) RANGE CONVERTER BC-1102-A (fig. 
TD} 
3) RANGE CONTROL UNIT BC-1047-A 
(fig. 12). 

e. ANTENNA SysTEMS. (1); ANTENNA 
AN-115-A (figs. 28 and 29). 

(2) SEARCH ANTENNA SYSTEM. 

(3) TRACK ANTENNA SYSTEM. 

(4) TRANSMISSION LINES. 

(5) PEDESTAL FT-395-A (fig. 44). 

f. ANTENNA CONTROL SysTEM. (1) AZI- 
MUTH CONTROL UNIT BC-1067-B (fig. 8). 

(2) ELEVATION CONTROL UNIT BC- 
1049-B (fig. 8). 

(3) AUTOMATIC CONTROLLER  BC- 
1059-A (fig. 73). 

(4) INPUT SERVO AMPLIFIER BC-1071-A 
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(fig. 84). 

(5) OUTPUT SERVO AMPLIFIER BC- 
1069-A (fig. 84). : 

. DATA TRANSMISSION SYSTEM. (1) TAR- 
GET INDICATOR (AZIMUTH) I-154-A (fig. 
LD}s 

3) TARGET INDICATOR (ELEVATION) 
J-214—A (fig. 13). | 

(3) JUNCTION BOX JB-65-A (fig. 27). 

(4) RANGE SWITCH (fig. 15). 

hb. VENTILATION SYSTEM (fig. 30). (1) 
HIGH-PRESSURE BLOWER. | 

(2) LOW-PRESSURE BLOWER. 

(3) DRIVE-MOTOR BLOWERS. 

z. TESTING EQUIPMENT. (1) TEST OSCIL- 
LATOR I-185—A (fig. 87). 

(2) RANGE CALIBRATOR I-189-A (fg. 
88). , 
(3) SYNCHRONIZING UNIT I-187-A (fig. 
89 

ta FREQUENCY METER I-183-A (fig. 90). 

(5) STANDING-WAVE DETECTOR (fig. 
91). 
‘6) TEST ANTENNA AN-107-A (fig. 92). 
(7) TEST EQUIPMENT RC-125-A. 


Section Il. POWER SUPPLY SYSTEM 


38. Genera : 

a. The total power required for the operation 
of Radio Set SCR-545—A and the associated IFF 
equipment is approximately 15 kilovolt-amperes 

kva). 

b. A high-voltage rectifier operating from one 
of the 115-volt lines is used to supply the high d-c 


voltage required for operation of the search and - 


track transmitters. | 

c. Filament power supplies of the various cir- 
cuits are incorporated into the circuits. The plate 
and power supplies are composed of standard 
power supplies. These are not necessarily located 
in the chassis to which they supply power. For 
further information on standard power supplies, 
refer to TM 11-1527 (when published). 


39. Power Truck 


a. FUNCTIONS. The power truck has the two 
following primary functions: to generate e/ec- 
trical power for the operation of Radio Set SCR- 
545-A; to supply motive power in hauling the 


trailer (fig. 18). The trailer obtains all of its 
power from the power truck, either directly from 
the power unit in the truck or indirectly from a 
25-, 50-, or 60-cycle commercial source of power. 
The 115-volt, 50-cycle, if commercial; or 115-volt, 
60-cycle, if from commercial source, power unit, 
or converter unit, is distributed to the various 
units through circuit breakers on the power panel. 

b. Power UnNir. The power unit consists of 
a 25-kva, a-c generator which has an exciter in- 
tegral with the rotor shaft. The generator is 
driven by a 4-cylinder gasoline engine which is: 
coupled directly to the generator. The unit sup- 
plies 120-volt, single-phase, 60-cvcle power (fig. 
34). 

c. CONTROL PANEL. A control panel is lo- 
cated above the alternator. Mounted on it are a 
line circuit breaker (for commercial power); a 
load circuit breaker; manual and automatic volt- 
age regulators; voltage, current, frequency, and 
time meters; and a utility circuit providing an out- 
let receptacle and lamp. The automatic voltage 
regulator will hold the alternator voltage to 
within + 2.5 percent of the preselected voltage 
by adjusting the current through the field of the 
exciter. A governor arrangement on the gasoline 
engine will hold the frequency within 1 percent 
from no load to full load. 

d. ADDITIONAL EQUIPMENT. A 250-foot cable 
is furnished for carrying the power supply from 
the power truck to the trailer. This cable is or- 
dinarily coiled on a reel in the power truck (fig. 
34). A ground stake and cable, used to ground 
one side of the power supply, are also supplied 
with the power truck. Other equipment fur- 
nished with each truck consists of a spare wheel 
and tire, a fire extinguisher, tools, and instruction 
books. Two cabinets for the storage of spare 
oscilloscope and oscillator tubes are mounted on 
the front wall of the truck. 


40. Power Panel BD-125-A (fig. 50) 


Power from the power truck is delivered over a 
cable which terminates in a compartment at the 
front end of the trailer. It is then carried to the 
power panel where it can be adjusted to 115 volts 
and distributed to the equipment located in the 
trailer, which shows the power panel with cover 
removed. 

a. TRANSTAT. ‘The transtat and associated 
transformer used for adjusting the supply volt- 
age may be seen in the center of the lower section. 
Another transtat is used for adiusting the voltage 
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slied to the high-voltage rectifier and is 
inted just above and to the right of the main 
stat. Four utility outlets are located just above 
to the left of the main transtat. 
_Controts. A main circuit breaker, and 
ich circuit breakers are illustrated in figure 
To the left of the main circuit breaker are 
e keys and four wingnut terminals which are 
telephone and signaling circuits used for com- 
rication between the operators and points out- 
the cab. A voltmeter is located in the top 
ter of the panel and the START-STOP but- 
s for high voltage are located to the left of the 
n circuit breaker. Two coaxial sockets to the 
it of the voltmeter are used for connecting the 
ge calibrator and synchronizing unit into the 
uits of Radio Set SCR-545—A for use when 
king certain tests. The red, green, and amber 
ips above the voltmeter indicate the operation 


certain relays or switches in the high-voltage — 


iply. 
, High-Voltage Rectifier RA-65-A 


is unit transforms and rectifies 115-volt alter- 
ing current (a-c) power to about 11,000 volts 
ect current (d-c) power for use in the trans- 
ters. A front view of the cabinet may be seen 
figure 61. The vertical panel on the right side 
itains a d-c ammeter, a d-c voltmeter, two 
srload relays, a time delay relay, and a transtat 
- adjusting the voltage input to the step-up 
nsformer. A door switch at the bottom of the 
y and a pivoted arm at the top right-hand 
‘ner of the rectifier serve to cut off the input 
ltage and to ground the high voltage in the 
yacitor respectively whenever the front panel 
the cabinet is removed. 


' Converter Truck 


the event that Radio Set SCR-545-A is to be 
ed in areas where 220-volt, 125-cycle, 3-phase 
pply is the only available commercial power, 
2 converter unit may be used to convert this 
wer into 120-volt, 60-cycle power for use in 
e trailer. The converter truck is a 10-wheel 
‘el frame and body truck in which the motor- 
nerator set is mounted (fig. 20). 

a. Motor-GENERATOR MG-25-A (fig. 35). 
ye motor-generator consists of a 40-horsepower 
duction motor geared to a 25-kva .alternator. 
re full-load current rating of the alternator is 
'8 amperes. An exciter at the rear end of the 
ywer unit supplies field excitation for the alter- 


a .- 


nator; it is mounted integrally with the alternator 
shaft and has an output of 1.5 kilowatts at 125 
volts. Automatic voltage regulation within 21/2 
percent is provided for the alternator. The unit 
is designed for continuous operation and may be 
used even though the truck is as much as 10 de- 
grees out of level in any direction. The unit 
weighs about 4,100 pounds and is mounted on 
a fabricated steel base which is bolted through 
shock mountings on the floor of the truck. The 
motor rotates at a speed cf 1,500 rpm, but be- 
cause of a gear reduction of about 1.6 to 1.0, the 
alternator speed is only 900 rpm. Operating in- 
structions, drawings, spare parts, etc., are fur- 
nished as a part of the converter truck. 

b. CONTROL CABINET. The control cabinet is 
located at the front end of the truck. The cabinet 
contains a 60-cycle load circuit breaker, a 
manually operated motor starter, a manually 
operated voltage regulator, an automatically 
operated voltage regulator, and a load ammeter 
and voltmeter. In addition, a 110-volt, 25-cycle 
outlet receptacle and lamp, supplied through a 
step-down transformer, ate mounted in the 
cabinet. All of this control equipment is mounted 
on a panel near the top of the cabinet with the 
exception of the starting switch which is mounted 
near the floor on the side of the cabinet facing 
the front of the truck. 

c. CABLING. The 25-cycle commercial power 
is carried to the converter truck over a cable sup- 
plied by the local power company or post engineer. 
The 115-volt, 60-cycle output from the motor- 
generator is fed over a 75-foot cable to a power 
truck and from there to the trailer. The 75-foot 
cable is normally stored on a reel located in the 
converter truck. A ground stake and cable, used 
for grounding one wheel and tire, are also sup- 


° plied with the converter truck. 


Section Ill. SEARCH SYSTEM 


43. General 


The search system is used primarily to detect the 
presence of aircraft. It-is also used for automatic 
tracking as a fill-in for those cases where the 
target echo is too weak for the track system to 
follow. The following equipment is used in the 
search system: transmitter, receiver, receiver f£e- 
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mote-control unit, oscilloscope, and antenna. The 
antenna is described in paragraph 59, section VI. 


44. Search Transmitter BC-1039-A (fig. 62) 


a. The function of the search transmitter is to 
transmit a sharp pulse of very-high frequency 
energy to the search antenna. 

b. Three control knobs may be seen at the left 
side of the photograph. The upper one is for 
adjusting the T-R box to resonance. The center 
knob controls a capacitor in the wavemeter circuit 
and the lower knob adjusts the trombone section 
of line between the transmitter and the connec- 
tion to the antenna. The large pipe just below 
the two coaxial lines is an air duct that makes 
connection to the blower system at the bottom of 


the transnaitter. 


45. Search Receiver BC-1057-A (fig. 80) 


a. The function of the search receiver is to de- 
tect and amplify search frequency signals de- 
livered to it by the search antenna. The equipment 
for the receiver is arranged on two trays of 
shelves. The lower tray contains the power equip- 
ment and test panel; the uppes tray contains the 
actual receiving equipment. | 

b. The location of the receiving equipment 
follows. The converter unit, containing an RF 
amplifier, oscillator, and converter, is directly in 
back of the front panel. Behind the converter 
unit is the IF amplifier panel and in the rear are 
the video amplifier and automatic volume control 
panels. The test panel produces a sweep syn- 
chtonized with the transmitter for testing pur- 
poses. Behind it is the + B power supply; in the 
rear is the C power supply. 


46. Search Receiver Remote Control Unit 
BC-1063-A (fig. 79) 

a. The search receiver remote control unit 1s 
mounted in the trailer cab between the range and 
azimuth control units. It duplicates some of the 
controls on the search receiver located in the 
trailer body, so that certain adjustments can be 
made at the control position in the cab. As seen 
in figure 79, the search receiver remote control 
unit is provided with controls for tuning the beat 
oscillator, for transferring between manual and 
automatic control, and for adjusting the manual 
and automatic gain. 

6, The unit contains a transmitter selsyn which 
operates a receiver selsyn in the search receiver 
for tuning the beat oscillator. 


47. Oscilloscope BC-1035-A (fig. 7) 


a. The three following identical oscilloscopes: 
range, azimuth, and elevation, are mounted on 
the upper shelf in the trailer cab. They contain 
indicating equipment for ranging and antenna 
pointing for both the search and track systems. 


b. Each oscilloscope contains two cathode-ray 


tubes and associated control circuits (fig. 7). 
Echoes from objects picked up by the search sys- 
tem appear on the SEARCH cathode-ray tube 
(right) of each oscilloscope; those picked up by 
the track system appear on the TRACK cathode- 
ray tube (left) of each oscilloscope. It may be 


seen from this figure that the oscilloscopes are 


provided with the usual intensity, focus, and beam 
positioning controls, and, in addition, with image 
spacing and sweep expansion controls. 

c. The oscilloscope equipment is mounted in a 
two-section box that is hinged at one side. The 
lower section contains the two cathode-ray tubes 
and the power-supply equipment, while the 
upper section contains the various amplifier and 
sweep circuits. Connections between the upper 
and lower halves are made automatically by 
means of plugs and jacks mounted on strips of 
insulation near the center of each half. Other 
connections are made through flexible cables be- 
tween the two halves. The entire oscilloscope is 
shock-mounted to the upper shelf in the trailer 
cab. In addition, the two cathode-ray tubes are 
shock-mounted in the lower half of the oscillo- 
scope. External connections to the oscilloscope, 


consisting of a six-conductor power cable and six | 


sockets for connection of coaxial cables, are made 
at the left rear side of the unit. 


Section IV. TRACK SYSTEM 


48. General 


The purpose of the track system is to determine 
the range, azimuth, and elevation of a target with 
sufficient accuracy to permit antiaircraft fire con- 
trol. The track system comprises the following 
units: transmitter, receiver, receiver control unit, 
oscilloscopes, and antenna. The last item is de- 
scribed in paragraph 60, section VI. 


49. Track Transmitter BC-1037-A 
da. FUNCTION. ‘The function of the track trans- 
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Figure 80. 
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Search receiver, front cover removed, 





